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Title & Document Type: 8743B Reflection-Transmission Test Unit Operating and 
Service Manual 

Manual Part Number: 08743-90041 
Revision Date: August 1981 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aq i lent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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CERTIFICATION 

' I . . , ' ■ • ■ 

I • . ^ ■ • ■ _ . 

Hewlett-Packard Company certifies that this product met its published specifications at the time of 
shipment fromi the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International. Standards^ Organization 
members. 

WARRANTY 

This Hewlett-Packard instrument product is warranted against deflects in mateiial and workmanship 
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility deisignated by HP. 

Buyer shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its pro^amming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improp<?r or inadequate maintenance \ 

by . Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation V 

outside of the environmental specifications for the product, or improper site preparation or main- ' 

tenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
Packard products. r ' 

, : : . ' ■ . 

For any assistance, contact your nearest HewlettrPackafd Sales and Service Office. Addresses are 
provided at the back of this manual. ^ 
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SERIALS PREFIX 

This manual applies directly to HP Model 8743 B 
Reflection-l’ransmission Test Units having serial 
prefix number 2047 A. 

SERIAL PREFIXES NOT LISTED 

For serial prefixes above 2047 A, a “Manual 
Changes” sheet is included with this manual. 
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SAFETY CONSIDERATIONS 



GENERAL 



This product and related documentation must be 
reviewed for familiarization with safety markings 
and instructions before operation. This product has 
been designed and tested in accordant;! with inter- 
national standards. 



SAFETY SYMBOLS 



A 



WARNING 



CAUTION 



Instruction manual symbol: the 
product will be marked with this 
symbol when it is necessary for 
the user to refer to the instruc- 
tion manual (refer to Table of 
Contents); 



Indicates hazardous voltages. 



ndicates earth (ground), terminal. 



/The WARNING sign denotes a 
hazard. It calls attention to a 
procedure, practice, or the like, 
which, if not correctly performed 
or adhered to, eoukl result in 
personal injury. Do not proceed 
beyond a WARNING sign until 
the indicated conditions lire liilly 
understood and met; 



1 The CAUTION sign denotes a 
I hazard. It calls attention to an 
operating procedure, practice, or ' 
the like, which, if not correctly 
pen'ormed or adhered to, could 
restilt in damage to or destruc- 
tion of part or all of the; product’. < 
Do not proceed beyond a CAU- 
TION sign until the indicatal 
conditions are fully understood 
and met, 



SAFETY EARTH GROUND j 

This is a Safety Class I product (provided with a 
protective earthing terminal). An uninterruptible 
safety earth ground must be provided from the 
main power source to the product input wiring ter- 
minals, power cord, of supplied power cord set. 
Whenever it is likely that the protection has been 
impaired, the product must be made inoperative 
and be secured against any unintended operation. 



BEFORE APPLYING POWER 

Verify that the product is configured to match the 
uilable main power source per the input power 
configuration instructions provided in this manual. 

If this product is to be energized via an autotrans- 
former, make sure the common terminal is con- 
nected to the neutral (grounded) side of mains 
supply. 



SERVICING 



WARNING 



Any aemcing, adjustment, maintenance, 
or repair of this product must be per- 
formed only by cjualified personnel. 

Adjustments described in j/iLs manual 
may he performed with power supplied 
to the product while protective covers 
are removed. Energy available at many 
points may, if contacted,' result in per- 
sopal injury. 

' Capacitors inside this product may still 
he charged even when disconnected from 
its power source. 

To avoid a fire hazard, only fuses with 
the required current rating and of the 
Specified type (normal blow, time delay, 
etc.) are to he used for replacement. 
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Figure 1 - / . Model 8 743 B Reflection-Transmission Test Unit 
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SECTiON I 

GENERAL INFORMATION 



1-1. DESCRIPTION 

i-2. The Model 8743B Reflection - Transmissionf 
Test Unit is a complementary instrument for the 
HP 841 OB Network Analyzer. It contains^ micro- 
wave circuits for making reflection and transmission 
measurements from 2.0 to 12.4 GHz (2.0 to 18 
GHz with dptiojfi 018). The Option 018 8743B is a ’ 
complementary instrument for the 8419B/8411A 
Option 018 fretwork Analyzer.The RF circuit Ipr a 
transmission or a reflection measurement is set up 



by a front panel pushbutton or with remote contact 
closures. 



1:3. A calibrated internal line stretcher vyith a 
high resolution digital indicator compensates for 
the electrical length of the device under test -- up 
to 15 cm for reflection tests, and up to 30 cm for 
, transmission tests. If more compensation is needed, 
■ additional line may be Installed in place of the 
removable rigid coax link on the rear panel. 



Table 1-1 . Specifications 



Frequtncy Rangt: 2 to 12.4 GHz. , 

Option 018: 2 to 18 GHz.* 

linpadaiica: 50 ohms nominal. 

, Maximum RF Input Pawar: 2 watts. 

Sourca Raflaction Cdafficiant:'^ <0.09, 2.0 to 8.0 

GHz; <0.13, 8.0 to 12.4 GHz; <0.2, 12.4 to 18 
GHz 

Tarmination Raflactian Coaffficiant:'*<0.l3 in Re- 
flection Mode, 2.0 to 1 2.4 GHz; <0.2 in Transmis- 
sion Mode, 2.0 to 124 GHz; typically <0.2, 12.4 to 
18 GHz. , 

Dinctioity: >30 dB, 2.0 to 12.4 OH;!; >18 dl^ 12.4 to 
■ 18 GHz. . 

Fraquancy .Ra$ponsp: (Including 84 HA Frequency 
Converter). 

Transmission:. Typically <±0.5 dB magnitude, 
<±5'" phase, 2.0 to 12.4 GHz; typically <±1.75 
dB magnitude, < 16” phase, 12.4 to 18 GHz.'* 

Reflaction: Typically: ^ magnitude, <±6" 

phase as read on the 84 14 A Polar; Display with a 
short on the unknown port from 2.0 to 12.4 GHz; 
typically <±0.2 magnitude, <±20" phase from 
12.4 to 18 GrHz. 

Inssrtion Loss: RF Input to Test Port, 20 dB 
nominal, RF Input to Reference Channel Output, 
30 dB nominal. 



Reference Plane Extension; 0 to 15 cm for reflection; 
0 to 30, cm for transmission; calibrated by digital 
dial indicator. Indicator is adjustable for initial 
calibration. 

Remote Programming: Remote reflection or trans- 
mission selection by closing 2 contacts of 36-pin 
rear panel connector to ground pin. Contact is at 
12 volts and short to ground will draw 12 mA. 

Maximum RF Power: 2 watts 

Connectors: RF Input, 7 yp® N female; all other con- 
nectors APC-?®*"’ 

External Reference Line: HP Part No. 08745-20064 
supplied for applications using the 11610B, 

Power: 1 15 or 230 V ac ±10%, 50 to 400 Hz, 15 W. 

Woigllt: net, 13. l kg (29 lb). Shipping, 15.3 kg (34 lb). 

Sixa: 140 mm H X’ 425 mm W x 4^7 mm D (5‘/2” x 
166%” X 18%”). ; , 



•Specifications for the 8743B Option 018 below 
12.4 GHz are the same as those of the standard 
instrument. Specifications above 12.4 GHz apply 
only to the 018 Option. 

^ Equivalent reflection coefficient of the port used to 
supply the incident signal to the device under test 
when used with Network Analyzer. 

Reflection coefficient of the port connected to the 
output of the device under test. 

^ Using 11610B with 10 dB pad. / 

^ Amphenol RF Division, Danbury, Connecticut. 




■ i [■ -! \ ' • . . r' ■ . ■ ^ ' 

I ' 1-4. Botji the refe|;ence> and test channels ai;e 

i isolated from the signaf ,s by 20 dB. In 

, ■ addition to padding source mismatch, the attenua- 
01 tion in the test channel permits measurements 

-;t' W small-signal devices. '■ • ' , 

1-5. ACCESSORIES FUftNISHEO ! 

' '\ ■■ • . • _ .■ ' . i ■ 

lr6. An external reference line (HP paii numbt^r 
08745-20064), a male 36-pin connector (HP pa^t 
number 1251-0084) and a detachable power cablje 
are furnished with the Model 8743 B. ; ’ 

'' ' ■ ' ■ . ' ' \ • 
; . ■ ■ , , ■... ' 1 v:- 

1-7. External Reference Line .! > | 

I 1-8. The external reference line 'mounts Op the 

rear of the 8743B at the connectors labeled 
REFERENCE LilNE. This standard reference 
line allows the te^ and reference paths of the 
i 8743B to be phase matched when using the 1 16 lOB 

test cable. i, . 

■. i ■ ' 

, , I 

' ■ . ■ I . ' ' ' ■ . 

1-9. Thirty-Six jPin Male Connector 

1-10, The 36-pin inale connector mates with the 
, rear^panel REMOTE INPUT connector, and per- 
' mits all necessary remote programming connec- 

tions to be made to the 87 43B. (See Table 3-1 for 
wiring iiiformation.) ' ■ 

1-11. ACCESSORIES AVAILABLE 

1-12. Semi-Rigid Cable 

1-13. The Model 11610B Test Port Extension 
cable provides a means to connect the unit under 
• test to the front panel ports. It is constructed and 

tested to provide minimum phase and amplitude 
change with flexing. ^rhei8743B internal signal 
[ paths are matched to the 11610B cable length. 

, 1-14. Rack Mounting Kit 

1-15. A Rack Mounting Kit is available to install 
th<&' instrumeht in a 19-inch rack. Rack mounting 
kits may be obtained through your nearest Hew- 
' ,lett-Packard Office by ordering HP* Part Number 
5060-8740. 

1-16. Attenuator 

1-17. A 50-ohm coaxial attenuator is recom- 
mended for transmission measurements. An 
attenuator connected between the output of the 
device under test and the HP 11 6 1 OB Semi-Rigid 

' ..1-2 V ■ ■ 



v’.! 1 '■ . "p.' ' I ' "Model 8743B 

.'■Vi )' . ^ . 

.• ■■■.:, ■ 'a'-'I' ■ ' 

Cable reduces the ambiguity due to mismatch be- 
tv^een the 11610B, 8743B, and 8411A. A 10-dB 
low reflection attenuator, such as an HP 8492A 
Option 16, reduces this ambiguity to essentially 
that of the attenuator (VSWR <1.25), In addition 
to reducing error due to mismatch, the 10-dB 
attenuator makes the test channel power level 
(jluring, Calibration the sanie for transmission and 
reflection. Also, the combined electrical lengths of 
the 8492A and 11610B make the electrical length 
of the teat channel in the transmission mode nearly 
equal to its length in the reflection mode. This 
means, that since the difference is small, it is 
possible to calibrate for one mode of operation and 
switch to the other without recalibrating. 

APC-7 Short 

< .... . • 

1-19. The Model 11565A APC-7 Short is useful 
for establishing a phase and magnitude reference 
for reflection measurements'. 

1-20. COMPLEMENTARY EQUIPMENT 

i-21. Model 841 OB Network Andlyzer 

1-22. The, 841 OB Network Analyzer measures 
relative amplitude and phase of two RF input 
signals, ^rhe instrument is capable' of single or 
swept frequency measurements, in the range of 
,0.11 to 12.4 GHz (0.11 to 18 GHz when 8743B 
Option 018 and 8411 A Option 018 are used). 
Three plug-in display units are, available. The 
841 2 A plug-in unit displays amplitude and phase 
simultaneously on a CRT in a rectangular format. 
The 84 13 A plug-ih unit displays relative ampli- 
tude and phase data on, a meter. The 84 1 4 A plug-in 
unit displays relative amplitude and phase data in 
polar coordinates on a 5-inch CRT. , 



1-23. Signal Spuroe 

i-24. The 862pC/86290B or 8350A/83592A 
iSweep Oscillator provides swept frequency rf 
signals through the 8743B frequency range. They 
have several additional output signals. One pro- 
vides a frequency reference of a 1 Volt/GHz signal 
to automatically step the 841 OB Network Analyzer 
Frequency Range switch when sweeping multiple 
bands. Also provided is a sweep output signal to 
sweep the CRT display, and a blanking signal to 
blank the CRT display during retrace. 
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1 -25. I NSTR U M ENTS COVERED BY 
MANUAL 

1-26. Each model 8743B carries a two-section 
serial number (OOOOAOOOOO). The first four digits 
of the number are a prefix. The contents of this 
manual apply directly to the Model 8743B which 
has the same serial number prefix(es) as those 
listed after SERIALS PREFIXED on the title, 
page. The letter designates the country in which 



General Information 

the instrument was manufactured. The last five 
digits form the sequential number that is unique 
for each instrument. 

1-27. Revisions required to adapt this manual to 
other serial number prefixes are given in a yellow- 
sheet Manual Changes insert, supplied with the 
manual. For information concerning serial number 
prefixes not listed on the title page or in an insert, 
contact the nearest Hewlett-Packard Office listed 
at the rear of this manual. ^ 
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SECTION II 

installation 




2-1. INCOMilVG INSPECTION 

2-2. Inspect the instrument for shipping damage 
as soon as it is unpacked. Check that all acces- 
sories listed in Paragraph 1-6 have been included. 
Check for broken knobs and connectors; inspect 
cabinet and panel surfaces for dents and scratches. 
If the instrument is damaged in any way, or fails to 
operate properly, notify carrier and your nearest 
Hewlett-Packard Sales and Service Office. For 
assistance of any kind, including insthiments under 
warranty, contact the nearest /Hewlett-Packard 
Sales Office listed at the back of this manual. 

2-3. REPACKAGING FOR SHIPMENt 



2-4. Using Original Packaging 

2-5, The same containers and materials used in 
factory packaging can be obtained through the 
' Hewlett-Packard Offices listed at the rear of this 
manual. Remove the rear-panel coaxial link, wrap 
it separately and include in shipping container. 

2-6. If the Model 8743B is being returned to 
Hewlett-Packard for servicing, attach a tag indi- 
cating the type of service required, return address, 
model; number and full serial number. Also, mark 
th^ container FRAGILE to assure careful handling. 

2-7. In any correspondence, refer to , the instru- 
ment by model number end full serial number . 

2-6. Using Othsr Packaging 

2-9. The following general instructions should be 
used when repackaging with commercially-avail- 
able materials: 

a. Wrap the 8743B and the rear-phnel coaxial 
link separately in heavy paper or plastic. (If ship- 
ping to a Hewlett-Packard Semce Office or Center, 
attach a tag indicating the type of service required, 
the return address, model number, and full serial 
number.) 



b. Use a strong shipping container. A double- 
wall carton made of 275 pound test material 
is adequate. 

c. Use enough shock-absorbing material (3 to 4 
inch layer) around all sides of the instrument to 
provide firm cushion and prevent movement inside 
the containf^r. Protect the control panel with card- 
board. 

d. Seal the shipping container securely, and 
mark it FRAGILE to assure careful handling. 

e. In any correspondence refer to the instru- 
ment by model number and full serial number. 

2-10. PREPARATION FOR USE 

2-11. Power Requirements 

2-12. The Model 8743B requires a power source 
of 115 or 230 volts ±10%, 50 to 400 Hz, single 

phase that can supply approximately 15 watts. 

’ • 

2-1 3. 11 5/230 Volt Operation 

2-14„ A two-position slide switch on the rear 
panel of the Model 8743B permits operation from 
either a 115- or 230-volt power source. The number 
showing on the switch slider indicates the voltage 
for which the instrument is connected. The correct 
line fuse rating for each line voltage is marked on 
the plate adjacent to the fuse. 

' I 

2-15. To prepare the Model 87 43 B for operation, 
position the 1 15-230 volt switch so that the num- 
ber shoeing on the slider corresponds to the 
available line voltage, and install a line fuse of 
correct rating. “Slo-blo” fuses should be used. 



CAUTION 



To avoid damage to, the instrument, set the 
1 15-230 switch to thtt line voltage to be used 
before connecting the power cable. 



2^1 




iiistallation 



2-16. Power Cabic| ; 

2-17 . To protect operating personnel, the Nation- 
al Electrical Manufacturers’ Association (NEMA) 
recommends that instrument panels and cabinets 
be grounded. Accordingly, the Model 8743B is 
eouipped with a three-conductor power cable 
which, when plugged into an appropriate Recep- 
tacle, grounds panel and cabinet. The offset pin of 
the three-prong connector is the grounding pin. 
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2-20. Bench Operation 

2-21. The Model 8743B cabinet has plastic feet 
and a foldaway tilt stand for convenience in bench 
operation. The stand inclines the instrument 
enough to make the panel features easier to see. 
The plastic feet provide clearance for air circula- 
tion and make ihe Model 8743B self-aligning when 
stacked on other Hewlett-Packard full rack-width 
modular instruments. 




2-18. Rear Panel External Reference Line 

2rl9. The rear panel External Reference Line is 
packed separate from the 87 43B to prevent damage 
in shipment. Before the 8743B is opera tiorial, the 
reference line must be connected to the Mo rear 
panel connectors labeled REFERENClf LINE. 



2-22. Rack Mounting 

2-23. All necessary . hardware and instructions 
are contained in the rack-mounting kit, HP part 
number 5060-0775. Care jmust be taken to ensure 
that the ambient operating temperature does not 
exceed 55"C (140"F). ! 




2-2 
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OPERATION 






3-1. INTRODUCTION 

3-2. The combination of the Model 8743B Re- 
flection-Transmission Test Unit with the Model 
11610R Semi-Rigid cable, a signal source, and a 
compatible phase-amplitude ratio indicator, such 
as the HP Model 841 OB Network Analyzer, makes 
up a system for measuring reflection and trans- 
mission, phase and magnitude, from 2.0 to 12.4 
GHz (2 to 18 GHz with Option 018). 

3-3. The microwave circuit for a reflection or 
tranr. mission measurement is set up by pressing a 
front panel pushbutton or with remote contact 
closures. 

3-4. A calibrated line stretcher with a digital indi- 
cator is used to equalize the electrical length of the 
test and reference channels for initial phase cali- 
bration. A thumbwheel allows the digital indicator 
to be set to zero or to any desired reference. For 
reflection measurements, in cases where the mea- 
surement plane is not to be at the UNKNOWN 
port, the line stretcher can be adjusted to extend 
the measurement plane up to 15 cm beyond the 
UNKNOWN port. For transmission measure- 
ments, the line stretcher can be used to determine 
the total electrical length (up to 30 cm) of the 
device under test. For either function, additional 
line may be installed in place of the removable rigid 
coax link (REFE RENCE LINE) on the rear panel. 



3-5. A special recess for the HP 8410B Network 
Analyzer’s 841 1 A Harmonic Frequency Converter 
permits direct connection to the 8743B with no 
increase in package dimensions. 

3-6. DESCRIPTION OF PANEL FEATURES 

3-7. Front and rear panel controls, connectors, 
and indicators are described in Figures 3-1 and 
3-2. In these figures, the numbers on the panel 
illustrations match the description numbers. 

3-8. OPERATING PRECAUTIONS 

3-9. Maximum RF Power 

3-10. Do not apply more than two watts of RF 
power to the rear-panel RF INPUT. Power in 
excess of two watts may damage the internal 
directional couplers. When making transmission 
measurements using the 84103 Network Analyzer, 
do not apply more than‘^50 mW to the 8743B 
TRANSMISSION RETURN port. More than 50 
m W may damage the 8'41 1 A Harmonic Frequency 
Converter. 

3-11. MEASUREMENT PROCEDURES 

3-12. Procedures for making transmission and 
reflection measurements using the HP 87 43B with 
the HP 8410B Network Analyzer are included in 
Figures 3-3 through 3-6. 
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1 . POWER. Combination line power switch 
and power on indicator. Pushbutton glows 
when instrument is on. Pushbutton retainer 

unscrews for 1/imp replacement. 

■ ’ 1 ' ■ ' ■■ 

2. REFERENCE PLANE EXTENSION 
(CM). Crank controls internal line stretcher 
to equalize the electrical length of the test 
and reference channels for initial calibration 
and to compensate for the electrical length 
of the device under test-up to 15 cm for 
reflection tests/and up to 30 cm for trans- 
mission tests. ZERO thumbwheel is for 
setting reference indication on counter with- 
out changing line length. If more compensa- 
tion is needed, additional line may be installed 
in place of the removable rigid coax link on 
the rear panel. 



3. FUNCTION selectors. Set up the internal 
miciowave circuits for making reflection or 
transmission measurements. Pushbutton 
glows, indicating function selected. 

4. TRANSMISSION RETURN port. Makes 
RF connection frop the device under test for 
transmission measurements. APCr7 type* 
50-ohm precision 7mm sexless connector. 

5. UNKNOWN port Makes RF connections 
to the device under test for reflection or 
transmission measurements^ APC-7 type* 
50-ohm precision 7nim sexless connector. 

* Amphenol RF Division, Danbury, Connecti- 
cut. See Figure 3-1 1 for important infonna- 
tion about use and care of APC-7 connectors. 



Figure 3-1. Front Panel Features 
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1. REFERENCE and TEST output ports. 
Reference and Test channel outputs to phase- 
amplitude indicator. Mate with APC-7* style 
50-ohm precision 7mm connectors. The 
REFERENCE channel connector is mechan- 
ically floating to assure alignment with 
8411A Harmonic Frequency Converter of 
HP 841 OB Network Analyzer. 

2. REFERENCE LINE. May be replaced 
with a longer section of rigid coax cable to 
extend the range of the REFERENCE 
PLANE EXTENSION to any desired length. 

3. RF INPUT. Input for RF signal that is 
applied to the device under test. Frequency 
range is 2.0 to 12.4 GHz (2.0 to 18 GHz with 
Option 018). Maximum RF power level is 2 
watts. Connector is 50-ohm type N and 
mates compatibly with type N connectors 
whose dimensions conform to MIL-C-39012 
and MlL-C-7 (see dimension drawing). 

4. REMOTE INPUT. Accepts contact clo- 
sure type remote programming to select the 
function to be measured. Nominal voltage 
from the 8743B when the contact is open is 
12 Vdc. Maximum current from the 8743B 
when the contact is short circuited is 1 2 m A. 




0.3I6MIN. 
0.320 MAX. 



r 0.063 MIN. 
j 0.066 MAX. 



0.207 MAX. 



5. Power Cable Connector. NEMA type with 
offset pin connected to 87 43B cabinet. Power 
requirements: 115 or 230 V ac ±10%, 50 to 
400 Hz, approximately 15 watts. 

6. Power Line Fuse Holder. “Slo-blo” fuse 
rating for 1 15 and 230 Vac on adjacent plate. 

7. Line Voltage Selector. Permits operation 
from 115 to 230 Vac. Number showing on 
slider is the selected operating voltage. Cor- 
rect line fuse rating is on plate adjacent to 
fuse holder. 

8. Serial Number Plate. The nine digit and 
one letter serial number should be included 
in any correspondence concerning the 8743B. 



Figure 3~2. Rear Panel Features 
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Figure 3-3: Reflection Measurement Using Network Analyzer with 84 12A Display (1 of 4) 
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degrees. 

Because of system frequency response errors, the most accurate system calibration and 
measurement are done in, CW mode, therefore both s^ept and CW modes are described. If 
greater resolution in swept mode is desired, an 8750 A Storage/Normalizer may be added to the 
8412 A display. 



PROCEDURES FOR SWEPT MEASUREMENT 

Calibration for Reflection Phase 

Connect equipment as shown in the test setup. 

Connect a coaxial short such as the HP 11665A to the 8743B UNKNOWN port and 
depress the REFL pushbutton. On the 8412A, set MODE switch to PHASE an<^ PHASE 
DEG/DIV switch to 90. 

j 

Adjust 8412 A phase offset DEGREES to 180 degrees offset (either polarity). 

Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest. 
The swept phase output should be displayed on the 8412 A CRT. 

Obtain eqdal reference and test channel electrical lengths by adjusting the 8743B 
REFERENCE PLANE EXTENSION for a horizontal phase trace on the 84 12 A CRT. 
The digital counter should be Set to zero so that it can be used to set any required extension 
accurately. A convenient way to do this is as follows: 

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros. 

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE 
EXTENSION for a horizontal trace on the 8412A CRT. 

' ■ I ' ' * 

f . . . . 

Adjust the 8410B PHASE VERNIER control to position 8412 A phase trace on the center 
graticule line. Alternately increase the 8412A PHASE DEG/DIV sensitivity and adjust 
the 8410B PHASE VERNIER until the phase trace is at the center graticule line with the 
PHASE DEG/DIV set at l.Q DEG/DIV. 

On 8412A, set PHASE OFFSET to zero and set PHASE DEG/DIV to 90. The 8410B/ 
8412 A/87 43B is now calibrated fol* phase. Do not adjust the 841 OB PHASE VERNIER or 
8743B REFERENCE PLANE EXTENSION during subsequent tests or the phase cali- 
bration will be invalid. 




\* 

V 



r ■ 

• . . ■ i ■ 

CALIBRATION DESCRIPTION 

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain 
equal reference and test channel electrical lengths and obtaining reference magnitude and 
phase indications usipg a coaxial short to produce a reflection coefficient indication of 1 at 180 



Figure 5-5. Reflection Measurement Using Network Analyzer with 84 12 A Display (2 of 4) 
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Calibration for Reflection Magnitude 

1. At 8412A, set MODE switch to AMPL and AMPL DB/DIV switch to 10. 

2. Adjust the 8410B TEST CHANNEL GAIN and AMPL VERNIER controls to place the 
841 2 A trace on the center graticule line. 

3. Alternately increase the 841 2 A AMPL DB/DIV sensitivity and adjust the 841 OB AMPL 
VERNIER and TEST CHANNEL GAIN until the 8412A AMPL DB/DIV switch is on 

0.25 and the magnitude trace is at the center graticule line, 

4. On the 8412A, set AMPL DB/DIV switch to 10. The 8410B/8412A/8743B is now cali- 
brated for magnitude. Do not adjust the 841 OB AMPL VERNIER during subsequent tests 
or the magnitude calibration will be invalid. Also, the 8410B TEST CHANNEL GAIN 
setting shpuld be noted since measurements will be made referenced to this calibration 
setting. 

Reflection Magnitude Test 

1. Connect the device under test to the 8743B UNKNOWN port. 

.1 . 

2. At the 84 12 A, set the MODE switch to AMPL. 

3. At the 8410B> adjust the TEST CHANNEL GAIN to center the trace on the CRT. Set the 
AMPL DB/DIV switch for the best resolution that will allow the trace to remain on the 
CRT. 

4. Select a point on the CRT trace to measure. Calculate the difference setting of the TEST 
CHANNEL GAIN from the calibration value noted at the end of the calibration procedure. 
Add this TEST CHANNEL GAIN change to the value of the trace at the selected spot. If 
the spot is below the center graticule line, add the value to the TEST CHANNEL GAIN 
change, or if the spot is above the center graticule line, subtract that value from the TEST 
CHANNEL GAIN change. This vidue is the reflection magnitude in return loss of the device 
under test. 

Reflection Phase Test 

1. Connect the device under test to the 8743B UNKNOWN port. 

2. At the 8412A, set the MODE switch to PHASE. 

3. Select a point on the CRT phase trace to measure. Move that spot as close to the center 
graticule line as possible with the 8412A PHASE OFFSET controls. Set PHASE DEG/ 
DIV switch to the best resolution and still keep the trace on the screen. 

4. Calculate the phase of the selected point by adding algebraically the DEGREES PHASE 
OFFSET setting to the value of the trace above or below the center graticule line. If the 
selected point on the trace is above the center line, add the CRT value to the DEGREES 
PHASE OFFSET value, and if the selected point on the trace is below the jcenter line, 
subtract the CRT value. The total value is the phase of the reflection from the device under 
test at the UNKNOWN port. 



Figure 3-3. Reflection Measurement Using Network Analyzer with 8412 A Display (3 of 4) 
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PROCEDURES FOR CW MEASUREMENTS 

Calibration for Reflection Phase 

1. Connect equipment as shown in the test setup. 

2. Connect a coaxial short such as th,e HP 11565A to the 8743B UNKNOWN port and de- 
press the REFL pushbutton. On the 8412A, set MODE switch to PHASE and PHASE 
DEG/DIV switch to 90. 

3. Adjust 841 2 A phase offset DEGREES to 180 degrees offset (either polarity). 

4. Set the Sweep Oscillator to CW operation. Adjust the Network Analyzer to obtain phase 
lock. A phase dot indication should be present on the 8412A CRT. 

5. Adjust the 8410B PHASE VERNIER and the 8743B REFERENCE PLANE EXTEN- 
SION to position the phase dot on the center graticule line. Alternately increase the 84 1 2 A 
PHASE DEG/DIV sensitivity and adjust 8410B PHASE VERNIER until the phase dot is 
at the center graticule line with the PHASE DEG/DIV set at 1.0 DEG/DIV. 

6. On the 8412A, set PHASE DEG/DIV to 90. The 8410B/8412A/8743B is now calibrated 
for phase in CW mode. Do not adjust the 8410B PHASE VERNIER, the 8743B REFER- 
ENCE PLANE EXTENSION, or the Sweeper frequency during subsequent tests or the 
phase calibration will be invalid. 

Calibration for Reflection Magnitude 

The calibration adjustments for CW magnitude is the same as previously described for swept 

magnitude. 

Reflection Magnitude and Phase Tests in CW Mode 

Tests in CW mode are the same as previously described in swept mode. 



Figure 5-3., Reflection Measurement Using Network Analyzer with 8412A Display (4 of 4) 
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Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display ( 1 of 4) 
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CALIBRATION DESCRIPTION 

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain 
equal reference and lest channel electrical lengths and obtaining reference magnitude and 
phase indications using a “thru”. 

Because of system frequency response errors, the most accurate system calibration and 
measurement is done in CW mode, t^herefore both swept and CW modes are described. If 
greater resolution in swept mode is desVed, an 8750 A Storage/Normalizer may be added to the 
841 2 A display:, , 

PROCEDURES FOR SWEPT MEASUREMENT 
Calibration for Transmission Phase 

1. Connect equipment as shown in the test setup. 

2. Connect the 10 dB attenuator to the 8743B UNKNOWN port to form a “thru”, and 
depress the TRANS pushbutton. On the 8412A, set MODE switch to PHASE and 
PHASE DEG/DIV switch to 90. 

t 

3. Adjust 8412A phase offset DEGREES to zero degree offset (either polarity). 

4. Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest. 
The swept phase output should be displayed on the 84 12 A CRT. 

5. Obtain equal reference and test channel electrical lengths by adjusting the 8743B 
REFERENCE PLANE EXTENSION for a horizontal phase trace on the 8412A CRT. 
The digital counter should be set to zero if it is to be used to determine the electrical length 
of the device under test. A convenient way to do this is as follows: 

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros. 

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE 
EXTENSION for a horizontal trace on the 84 1 2 A CRT. 

6. Adjust the 8410B PHASE VERNIER control to position 84 12 A phase trace on the center 
graticule line. Alternately increase the 841 2 A PHASE DEG/DIV sensitivity and adjust 
the 8410B PHASE VERNIER until the phase trace is at the center graticule line with the 
PHASE DEG/DIV set at 1.0 DEG/DIV. 

7. On 8412A, set PHASE DEG/DIV to 90. The 8410B/8412A/8743B is now calibrated for 
phase. Do not adjust the 841 OB PHASE VERNIER or 8743B REJ’ERENCE PLANE 
EXTENSION during subsequent tests or the phase calibration will be invalid. 

Calibration for Transmission Magnitude 

1. At 841 2 A, set MODE switch to AMPL and AMPL DB/DIV switch to 10. 



Figure 3-4. Transmission Measurement Using Network Analyzer with 84 12 A Display (2 of 4) 
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2. Adjust the 8410B TEST CHANNEL GAIN and AMPL VERNIER controls to place the 
841 2 A trace on the center graticule line.; 

3. Alternately increase the 84 1 2 A AMPL DB/DIV sensitivity and adjust the 84 1 OB AMPL 
VERNIER and TEST CHANNEL GAIN until the 84 12 A AMPL DB/DIV switch is on 

0.26 and the magnitude trace is at the center graticule line. 

4. On the 8412A, set AMPL DB/DIV switch to 10. The 8410B/8412A/8743B is now 
calibrated for magnitude. Do not adjust the 8410B AMPL VERNIER during subsequent 
tests or the magnitude calibration will be invalid. Also, the 8410B TEST CHANNEL 
GAIN setting should be noted since , measurements will be made referenced to this 
calibration setting. 



Transmission Magnitude Test 

I 

1. Connect the device under test between the 8743B UNKNOWN port and the 10 dB 
attenuator that together with the 11610B cable forms the Transmission Return path. 

2. At the 84 12 A, set the MODE switch to AMPL. 

3. At the 841 OB, adjust the TEST CHANNEL GAIN to center the trace on the CRT. Set the 
AMPL DB/DIV switch for the best resolution that will allow the trace to remain on the 
CRT. 

4. Select a point on the CRT trace to measure. To calculate Transmission Magnitude at that 
point, first determine if the device under test has exhibited gain or loss. Loss is indicated 
by an 841 OB TEST CHANNEL GAIN setting greater than the calibration value noted at 
the end of the calibration procedure. Gain through the device is indicated by TEST 
CHANNEL GAIN setting less than the calibration value. 

Loss is calculated by the difference in TEST CHANNEL GAIN setting plus the value of 
the 84 12 A trace below the center graticule line (or minus the value above the line). 

Gain is (ralculated by the difference in TEST CHANNEL GAIN setting plus the value of 
the 841 2 A trace above the center graticule line (or minus the value below the line). 



Transmission Phase Test 

I ’ 

1. Connect the device under test between the 8743B UNKNOWN port and the 10 dB 
attenuator that together with the 11610B cable forms the Transmission Return path. 

2. At the 84 12 A, set the MODE switch to PHASE. 

3. ’ Select a point on the CRT phase trace to measure. Move that spot as close to the center 

graticule line as possible with the 841 2 A PHASE OFFSET controls. Set PHASE 
DEG/DIV switch to the best resolution and still keep the trace on the screen. 



Figure 3-4, Transmission Measurement Using Network Analyzer with 84 1 2 A Display ( 3 of 4) 
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4. Calculate the phase of the selected point by adding algebraically the DEGREES PHASE 
OFFSET setting to the value of the trace above or below the center graticule line. If the 
selected point on the trace is above the center line, add the CRT value to the DEGREES 
PHASE OFFSET value, and if the selected point on the trace is below the center line, 
subtract the CRT value. The total value is the transmission phase of the device under test 
at the UNKNOWN port. 



PROCEDURES FOR CW MEASUREMENTS 
Calibration for Transmission Phase 

1. Connect equipment as shown in the test setup. 

2. Connect the 10 dB attenuator to the 8743B UNKNOWN port to form a “thru”, and depress 
the TRANS pushbutton. On the 8412A, set MODE switch to PHASE and PHASE DEG/DIV 
switch to 90. 

3. Adjust 841 2A phase offset DEGREES to zero degree offset (either polarity). 



4. Set the Sweep Oscillator to QW operation. Adjust the Network Analyzer to obtain phase 
lock. A phase dot indication shahid be present on the 8412A CRT. 



\ ,.'V, ■ 
iV. ’ 



5. Adjust the 841bB and the 843B REFERENCE PLANE EXTENSION to 

position the phase dot ^p/h tbb graticule line. Alternately, increase the 841 2A PHASE 

DEG/DIV sensitivity and adjust 841 OB PHASE VERNIER until the phase dot is at the center 
graticule line with tfe PHASE DEG/DIV set at 1.0 DEG/DIV. 

6. On the 841 2 A, sef :||A§| DEG/DIV to 90. The 841 OB/841 2 A/8743B is now calibrated 

for phase in CW mi^^^^ adjust the 841 OB Sweeper frequency during subsequent 

tests or the phase califcr|atib/h will be invalid. 

Calibration for Transhli$sion l^lagnitude 

' ■ ■■ 

The calibration adjustments for CW magnitude is the same as previously described for swept 

magnitude. 

Magnitude and Phase Tests in CW Mode 

Tests in CW mode are the same as previously described in swept niodc. 




Figure 3-4. Transmission Measurement Using Network Analyzer with 8412A Display (4 of 4) 
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CALIBRATION DESCRIPTION 

Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to obtain 
equal reference and test channel electrical lengths and obtaining reference magnitude and 
phase indications^ using a coaxial short to produce a reflection coefficient of 1 at 180 degrees. 

CALIBRATION PROCEDURE 

1. Connect equipment as shown in setup. 

2 . 



Connect a coaxial short such as the HP 
the REFL pushbutton. 




ss 



3. 



4. 



5. 



Set the Sweep Oscillator to automatic sweep. Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network Analyzer over thefe^^^^ band df interest 
and obtain a trace on the 841 4i5^. - ''y '-r-i ' -' \ 

Momentarily push and hold the 8414A BEAM CTR pushbuttoh and adjust the centerii.K 

controls to place the Qot in the center.of the polar display. ' y 

■m A wp and tpst channej electrical Ifengths hy adjusting the REPERENCE 

u u 1 . collapse the trace to a dot or smallest cluster. The digital counter 
should be set to zero so that it can be used to set a required extension accurately. A 

convenient way to do this is as follows: 

■ ■■ . > . ' ' ■ ' ■ • ■ ■ ■ ' ■ ' ' ^ > ' ' ■ 'ri::.''''' 

a. Adjust REPlkENCE PLANE EXTENSION crank until counter reads'ail zeros. 

*’■ indication and readjust RlEPERENCE PLANE 

.csA 1 vN to collapse the trace to a dop or smallest cluster. 

6. Adjust the 841 OB PHASE VERNIER. TEST CHANNEL GAIN and AMPL VERNIER 

dpf or cluster for a reference indication of r=lZ180‘' The 
84 lOB/84 14 A/8743R,sVstera is now calibrated for phase and magnitude. Do not adjust the 

controls used in the preceding steps or the calibration will be invalid. \ 

... .'"NOTE 

' '*1 1 * . i * ■ ’ 

Calibration for greater accuracy is disjcussed in Paragraphs 3- 14 and 3-16. 

MEASUREIMENT 

1. Remove the coaxial short and connect the device to be tested to the 8743B UNKNOWN 
port* ( 

' ' 1 . r ■ ’ . . ' ' 

. ’y,'. ' ■ . ' ' ■ , ' 

Read the reflection cpeffi4^^^ and phase, (or impedance using a Smith Chart 

overlayLtrom the 8414 A display, 

WOTE .. . ’ 

For small reflection coefficients, the 8414A resolution can be improved by 
increasing the 8410B TEST CHANNEL GAIN. For example, increasing the TEST 

CHANNEL GAIN by 20, dB changes the full scale reflection-coefficient calibration 
froni 1.0 to 0.1 at the puter circle. ' 



si , ' 



2. 



’.A 

‘i 



Figure 3-5. Reflection Measurement, Using Network Analyzer with 8414A Polar Display (2 of 2) 
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Figure 3-6, Transmission Measurements, Using Network Analyzer with 841 4 A Polar Display (1 of 2), 
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CALIBRATIOIM DESCRIPTIplM 

, Calibration consists of adjusting the 8743B REFERENCE PLANE EXTENSION to dbtain 
equal reference and test channel electrical lengths and obtaining reference, magnitude and 
phase indications using a “thru.” 

CALIBRATION PROCEDURE 

1. Connect equipment as shown in setup. Connect a 10-dB attenuator, such as the HP 8492 A 
Option 010, to the 11610B semi-rigid cable (see Paragraph 3-17) and connect the 
attentuator to the 8743B UNKNOWN port forming a “thru.” 

2. Depress the 8743B TRANS pushbutton. 

3. Set the Sweep Oscillator to automaticrsweep. Adjust the Sweep Oscillator and Network 
Analyzer controls to phase lock the Network Analyzer over the frequency band of interest, 
and obtain a trace on the 8414A. 

4. Momentarily push and hold the 8414A beam center pushbutton and adjust the centering 
controls to place the dot in the center of the polar display. 

5. Obtain equal reference and test channel electrical lengths by adjusting the REFERENCE 
PLANE EXTENSION to collapse the trace to a dot or smallest cluster. The digital counter 
should be set to zero. A convenient way to do this is as follows: 

a. Adjust REFERENCE PLANE EXTENSION crank until counter reads all zeros. 

b. Hold thumbwheel to retain zero indication and readjust REFERENCE PLANE 
EXTENSION to collapse the trace to a dot or smallest cluster. 

6. Adjust the 841 OB phase and amplitude controls to place the dot or cluster for a reference 
indication of r= 1 Z0° 

The 8410B/8414A/8743B system is now calibrated for phase and magnitude. Do not adjust the 
controls used in the preceding st^ps or the calibration will be invalid. 

MEASUREMENT 

■ ‘ . ' ' ’ 1 \ ’ » ' ' ' . ■ ■ , 1 * ' • . , , 

1. Insert the device to be tested between the UNKNOWN port and the 10-dB attenuator. 

2. Note the 84 lOB TEST CHANNEL GAIN setting^This is the^^^^ gain setting. Adjust 

the TEST CHANNEL GAIN to locate the CRT display on the outside ring^ The difference 
in TEST CHANNEL GAIN settings is the magnitude of the transmission gain or loss of the 
device under test. ' 




Figure 3-6. Transmission Measurements,^ W Network Analyzer with 84l4A Polar Display (2 of 2) 
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Figure 3.7: Measured Reflection Coefficient. 



3-*13. Increased Accuracy for Reflection 
Measurements by Minimizing Directivity 
Errors. 

3-14. The 8743B internal coupler’s directivity ' 
errors become significant when measuring small 
^reflection coefficients, but the eirror can be cancel- 
led at single frequencies. The measured reflection 
is the vector sum of the directivity vector plus the 
reflection coefficient of the device under test. (See 
Figure 3-7.) The error is calibrated out with a 
sliding load. Figure 3-8 depicts the sliding load in 
one position at a single-frequency. As the sliding 
load is moved, the magnitude of its reflection 
coefficient remains constant but the phase of the 
coefficient changes. As the load is moved its 
reflection coefficient indication rotates in a circle 
of constant magnitude about the directivity vector. 
The center of this circle is the tip of the directivity 
vector. If the magnitude of the directivity was zero, 
the locus circle would be centered about the origin 
as shownsin Figure 3-9: The directivity vector goes 
from the origin to the center of the locus circle. 
When the location of the center of the circle is 
known, the directivity vector can be subtracted 
from the measured reflection. The resultant is the 
reflection coefficient of the device under test. 



3-15. The vector subtraction can be performed 
direct with the horizontal and vertical controls on 
the 8414A polar display. Increase the 8410B 
TEST CHANNEL GAIN so full scale reflection on 
the polar display is suitable for the component you 
wish to measure. Attach a sliding load such as the 
^ 905 A to the 8743B UNKNOWN port. Slide the 

3-k, 
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Figure 3-8. Locus of Measured Reflection when 
Load is Moved. 




Figure 3-9. Locus of Measured Reflection with 
Dinctivity Cancelled. | 

^ 

load and adjust the horizontal and vertical controls 
until the circle rotates about the center of the CRT. 
The effect of directivity is now cancelled for this ' 
frequency and this test channel gain on the Net- 
work Analyzer. The vector subtraction must be 
done manually with the 84 13 A. Put the sliding load 
on the 8743B and measure reflection, phase and 
magnitude, for three positions of the sliding load. 
Plot these three points on graph paper and find the 
center of the circle that goes through these points. 
The vector from the origin of the graph to this 
center must be vectorically subtracted from any 
reflection measurement at this frequency. 

3-16. Increased Accuracy For Trans- 
mission Measurements by Reducing 
Mismatch Ambiguity 

3-17. A 50-ohm coaxial attenuator is recom- 
mended for transmission measurements. An atten- 
uator connected between the output of the device 
under test and fhe HP 11 61 OB Semi-rigid Cable 
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Table 3-1. Contact Closures for Remote Operation 



J1 Pin No. 


Function 


1 thru 16 


N6 connection 


17 


Remote-Manual Select 


18 


Remote Control Common 


19 thru 23 


No Connection 


24 


Remote TRANS-REFL Select 


25 


No Connection 


36 


Remote Control Common 



reduces the ambiguity due to mismatch between 
the 11610B, 8743B and 8411A. A lO-dB low- 
reflection attenuator, such as a HP 8492 A Option 
10 reduces the ambiguity to essentially that due to 
the mismatch of the attenuator (VSWR <1.25). 
Other values of attenuation may be used; however, 
values greater than 10 dB will not reduce the mis- 
match below that of the attenuator. For values less 
than 10 dB the multiple mismatch between the 
11610B, 8743B and 8411A should be taken into 
consideration. In addition to reducing ambiguity 
due to mismatch, the 10-dB attenuator makes the 
test channel power level during calibration the 
same for transmission and reflection. Also, the 
combined electrical lengths of the 8492A and the 
11610B makes the electrical length of the test 
channel in the transmission mode nearly equal to 
its length in the reflection mode. This means that, 
since the difference is small, it is possible to cali- 
brate for one mode of operation, and switch to the 
other without recalibrating. 
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Figure 3-10. Typical Transistor Remote 

Control Circuit. 

\ ) 



Table 3-2. Signal Requirements for Remote 
Operation. 



Measurement 


Pin 18 or 36 to: 


Pin 17 


Pin 24 


Transmission 


shorted 


shorted 


Reflection 


shorted 


open 



r 



3-18. REMOTE OPERATION 



3-19. A thirty-six pin connector on the rear panel 
of the 8743B provides contacts for remote selection 
of transmission or reflection measurements. Only 
four of the thirty-six pins are used. The pins and 
their uses are given in Table 3-1. When remote- 
manual select pin 1 7 is open and not connected to a 
remote control common (pin 18 or 36), the 8743B 
is in the manual or front panel mode. In this mode of 
operation, the front-panel pushbuttons are enabled 
and remote TRANS-REFL select pin 24 is 



disabled. When remote-manual select pin 17 is 
connected to a remote control common (pin 18 or 
36), the 8743B is in the remote mode. In this mode 
of operation the front-panel pushbuttons are dis- 
abled and remote TRANS-REFL select pin 24 is 
enabled, allowing selection of transmission or 
reflection measurements only through the remote 
input pin 24. Table 3-2 shows the signal require- 
ments for remote operation. A typical transistor 
remote control circuit is shown in Figure 3-10. The 
8743 A supplies approximately 4-12 Vdc for the 
open-circuit condition and 1 2 m A of current for the 
short-circuit condition. 



3-17 




Operation 
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3*20. Care of APC-7 Connectors 

3-21. RF connections to and from the device 
under test and to the phase-amplitude ratio indica- 
tor are made with APC-7 style 50-ohm 7 mm 
sexless connectors. These connectors should be 
handled with particular care for two reasons: 

a. Continuity through APC-7 connectors is 
obtained by end-to-end contact of the inner and 
outer conductors. Consequently, the electrical 
performance of the connector is largely dependent 
upon the condition of these exposed surfaces. 

b. The inner conductor of the front- panel 
UNKNOWN connector is attached to a directional 
coupler and any rotational force on the inner 
cpnductor may result in damage to the coupler. 

3-22. Important recommendations about the 
handling and care of the APC-7 connectors are 
given in Figure 3-11. The part of an input connec- 
tor that is most likely to be damaged is the inner 
conductor contact. Since it protrudes slightly 
beyond the plane of electrical contact, any wiping 
action of one connector across the other can 
damage the contact enough to cause a discon- 
tinuity. The risk of this kind of damage can be 
minimized, as stated in Figure 3-11, by always 
having the coupling sleeves of the UNKNOWN 
and TRANSMISSION RETURN connectors fully 
extended. 

<. . 

3*23. Contact Replacement 

3-24. Replacement inner conductor contacts are 
available from Hewlett-Packard (part number 
1250-0907), and from Amphenol RF Division, 
Danbury, Connecticut (part number 131-129). 

3-25. The important precautions that apply to 
the replacement of inner conductor contact are 
these: 

a. Do not disassemble the connector. 

b. Do not apply more than slight inward pres- 
sure to the inner conductor. 



Model 8743B 

c. Do not appily ANY tvdsting force to the inner 
conductor. 

d. Do not attempt to repair contacts. 

e. Do not re-use contacts. 



CAUTION 



Inward pressure or twisting force applied to 
the inner conductor of the UNKNOWN port 
connector can render the Model 8743B inoper- 
ative. 

3-26. Because of the above considerations, con- 
tact removal should not be attempted with ordinary 
hand tools. Only the Hewlett-Packard self-posi- 
tioning, hypodermic-action contact extractor tool 
(part number 5060-0236) should be used. This 
tool exerts no appreciable inward pressure and no 
twisting force on the inner conductor. Instructions 
for removing contacts are supplied with the tool. 

3-27. No tool is required for installing a replace- 
ment contact. Insert the contact gently by hand, 
applying only enough inward pressure to snap it 
into place. Then check for proper installation by 
inspecting the cPntact for even spacing of its four 
segments. Also, test for normal spring action by 
applying light inward pressure against the end of 
the contact with a pencil eraser. As the pressure is 
released the contact’s spring action should cause it 
to move outward. If not, the contact is defective 
and should be replaced. 

3-28. Switch Lamp Replacement 

3-29. Replacement of the bulbs in the FUNC- 
TION switches is shown in Figure 3-12. 

3-30. The lamp that indicates line power is ap- 
plied to the Model 8743B is housed in the POWER 
switch pushbutton. To replace the lamp, unscrew 
the retaining ring hear the front panel, pull out the 
pushbutton, and remove the lamp. Replacement 
lamp part number is HP 2140-0244, LAMP: 
GLOW. 
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To Connect: 

1. On one connector, retract the coupling sleeve 
by turning the coupling nut counterclockwise 
until the sleeve and nut disengage. 

2. On the other connector, fully extend the coup- 
ling sleeve by turning the coupling nut clock- 
wise. To engage coupling sleeve and coupling 
nut when the sleeve is fully retracted, press 
back lightly on the nut while turning it clock- 
wise. 

3. Push the connectors firmly together, and thread 
the coupling nut of the connector with re- 
tracted sleeve over the extended sleeve. Leave 
the other coupling nut in the original position; 
closing the gap between coupling nuts tends to 
loosen the electrical connection. 

To Disconnect: " 

1. Loosen the coupling nut of the connector show- 
ing the wider gold band. 



Keep contacting surfaces smooth and clean. 
Irregularities and foreign particles can de- 
grade electrical performance. 



COUPLING NUT 




COUPLING SLEEVE 



CONTACTING 

SURFACES 








WIDER 

BAND 



2. IMPORTANT: Part the connectors carefully 
to preve’ijt striking the inner conductor con- 
tact. 



Protect the contacting surfaces when the con- 
nector is not in use by leaving the coupling 
sleeve extended. 

Use lintless material 'mdi/or firm-bristled 
brush such as tooth bru.sh for cleaning. If a 
cleaning fluid is needed use isopropyl alcohol. 
IMPORTANT: Do not use aromatic or chlori- 
nated hydrocarbons, esters, ethers, terpenes, 
higher alcohols, ketones, or ether-alcohols 
such as benzene, toluene, turpentine, dioxanne, 
gasoline, cellosolve acetate, or carbon tetra- 
chloride. Keep exposure of the connectors 
parts to both the cleaning fluid and its vapors 
as brief as possible. ■ 



Figure 3-11. APC-7 Connectors 
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A bulb extractor tool, HP Part No. 4040-0427, has been developed to facilitate bulb replacement for backlighted 
pushbutton switches of the type shown below. 

BULB REPLACEMENT PROCEDURE 

1. Place the end of the thumb of one hand over the corner of the pushbutton switch. With the bulb extractor 
tool in the other hand, place the hooked end of the tool into the front of the slot on the bottom of the 
pushbutton (A) and gently push up until the lower end of the pushbutton lens pops out as shown in B. 




// i/ 



3 # 



2. Remove the pushbutton lens. Place the hollow end of the bulb extractor tool over the bulb to be replaced 
and gently pull back. The bulb should stick in the extractor and come out of its socket as the extractor is 
pulled back as shown in C. 









// 

/ ./J ' 




3. Remove the old bulb from the hollow end of the extractor and insert the bulb into the hollow end. Using 
the extractor to hold the new bulb, insert the new bulb into the socket. To separate bulb and extractor, 
gently twist until it easily slips off the bulb. 

4. Replace the pushbutton lens by first positioning the tabs at the top of the lens into the top of the 
pushbutton and pressing the bottom of the lens into place as shown in D. 

, - ' , . NOTE 

Only the pushbutton lens should be removed for bulb replacement. If the pushbutton is 
inadvertently pulled out during replacement, remove lens from the pushbutton. Re-insert 
the pushbutton into the front panel and push in until pushbutton snaps in place. Remain- 
der of procedure is the .same as previously given. 



3-20 



Figure 3-12. Pushbutton Selector Bulb Replacement 
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SECTION IV 
PERFORMANCE TESTS 



4-1. PERFORMANCE TEST 
PROCEDURES 

4-2. The performance test procedures presented 
in Figure 4-1 are useful for incoming inspection, 
periodic evaluation, and after repair. The specifi- 



cations of Table T1 are the performance stan- 
dards. Test equipment required for the proce- 
dures is listed inTable 4-1. Instruments other than 
those recommended may be used, provided their 
performance equals or exceeds the critical specifi- 
cations listed in the table. 



Table 4-1 . Recommended Test Equipment for Performance Test Procedure 



Instrument 


Critical Specifications 


Recommended HP Model 


Sweep Oscillator 


Frequency Range: 2.0 to 12.4 GHz (2.0 to 18 
GHz for Opt, 018). 

Output Power: 1 mW minimum into 50 ohm 

Power Variation: ±7 dB 

VSWR:<3:1 


8620C/86290B 

8350A/83592A 


Network Analyzer 


No substitute may be used. 


8410B/8411A Opt. 018/8412A 
and 84 14 A 


Storage Normalizer 


No substitute may be used. 


8750A 


Short 


50-ohm short (APC-7 connector) 


11565A 


50-ohm Coaxial 
Sliding Load 


50-ohm coaxial sliding termination with 
APC-7 connector. 

SWR: <1.05, 1.8 to 18 GHz 

f . ' , ■ 


905A 


Dual-Directional 

Coupler 


Frequency Range: 2.0 to 18 GHz 
Directivity: >24 dB 


11692D 


Adapter APC-7 to N 
(3 Required) 


50-ohm adapter 

< ' ' 


11525A 


50-ohm Fixed Load , 


50-ohm APC-7 connector 


909A 



4-1 












Performance Tests 



Model 8743B 



' ) 

DIRECTIVITY TEST 



V 




HP 8412A 
DISPLAY 
PLUG-IN 




DIRECTIVITY TEST 

Test Description 

The accuracy of a reflection measurement is affected 
primarily by the directivity of the coupler monitoring 
reflected signal. This test measures the directivity of the 
directional coupler associated with the UNKNOWN port. 
The test consists of measuring the combination of coupler 
directivity and load reflection. The load reflection is 
canceled, and the resultant is directivity. Two procedures 
are given for making the test. One using the 8412A display 
unit and the other using the 8414A display unit. 

Procedure. Using the 841 2 A Dispisy Unit 

1. Connect equipment as shown in setup above. 

2. Connect the coaxial short to the 8743B UNKNOWN 
port and depress the REFL pushbutton. 

3. Set the Sweep Oscillator to automatic sweep. Adjust 
the Sweep Oscillator and Network Analyzer controls 



to phase lock the Network Analyzer over the segment 
of the 8743B frequency range covered by the Sweep 
Oscillator, 

4. Set the 841 OB TEST CHANNEL GAIN to 20 dB. 
Adjust the 8410B AMPLITUDE VERNIER for a 
convenient amplitude reference on the 841 2A. Draw 
the average of this trace on the CRT with a grease 
pencil. 

5. Remove the coaxial short and replace with the sliding 
load. 

6. Increase the 8410B TEST CHANNEL GAIN by 30 
dB. Phase the sliding load, noting the display. At the 
point where the trace comes nearest to the reference 
line, the mean value of the trace must be below the 
reference level established in step 4. 

7. Repeat steps 2 through 6 for other frequency segments 
as necessary to cover the range of 2.0 to 12.4 GHz (or 
2.0 to 18 GHz for Opt. 018). 
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Figure 4-1, Performance Test (1 of 6) 
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DIRECTIVITY TEST (Cont'd) 
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Procadura, Using tha 841 4A Display Unit 

1. Connect equipment as shown in setup above. 

2. Connect the coaxial short to the 8743B UNKNOWN 
port and depress the REFL pushbutton. 

the Sweep Oscillator to automatic sweep. Adjust 
f the Sweep Oscillator and Network Analyzer controls 
to phase lock the Network Analyzer over the segment 
of the 8743B frequency range covered by the Sweep 
Oscillator. If necessary, adjust 8410B TEST 
CHANNEL GAIN to place trace on CRT. 

4. Push and hold the 8414A BEAM CTR pushbutton 
and adjust the centering controls to place the dot in 
the center of the polar display. 

5. At the 8743B, adjust the REFERENCE PLANE 
EXTENSION to collapse the trace to a dot or smallest 
cluster on the 84 14 A. 

6 Adjust the 8410 TEST CHANNEL GAIN and 
AMPLITUDE VERNIER controls to place the dot or 
the center of the cluster at the outer circle of the 

< graticule. 



7. Remove the coaxial short and replace with the sliding 
load. 

8. Increase the 8410B TEST CHANNEL GAIN by 30 
dB. Phase the sliding load, noting the CRT display. At 
the point where the trace comes nearest to the outer 
circle of the graticule, the mean value of the trace must 
be inside the outer circle. 

9. If the swept-display cannot be resolved satisfactorily, 

make single-frequency measurements as follows: 

/ 

a. Set the Sweep Oscillator to single-frequency 
operation. Select the frequency which corre- 
.sponds to the point of greatest reflection on the 
8414A display. 

b. Adjust the 8414A centering controls, while 
phasing the load, until the circle rotates about the 
center of the CRT, (See Figure 3-9.) 

c. Depress the 841 4A beam center pushbutton. The 
dot must be inside the outer circle of the graticule. 

0. Repeat steps 2 through 9 for other frequency segments 
as necessary to cover the range of 2.0 to 12.4 GHz (or 
2.0 to 18 GHz for Opt. 018). 
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TERMINATION REFLECTION COEFFICIENT TEST 
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Figure 4-1. Performance Test (3 of 6) 
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TERMINATION REFLECTION COEFFICIENT TEST 



At the 8743B, press TRANS pushbutton. 



Test Description 

The reflection coefficient of the input and return ports are 
measured with a reflectometer bridge composed of a dual- 
directional coupler and the 8410B/8411A Network 
Analyzer. 



Repeat steps 7 and 8 above for the transmission 
mode. The return loss should be =>14 dB; this is 
equal to a reflection coefficient of =<{).20. 

Connect TEST port of the Dual-Directional Cou- 
pler through the APC-7 to Type-N adapter to the 
8743B TRANSMISSION RETURN port. 



Procedure 



At the 8743B, press REEL pushbutton. 



Connect equipment as shown in the test setup. 
Connect HP 909 A Fixed Coaxial Load to the 8743B 
TEST port. 



Repeat steps 7 and 8 above for the 2 to 12.4 GHz 
range. The return loss should be =>17.7 dB; this is 
equal to a reflection coefficient of =<0.13. 



2. At Sweep Oscillator, set START frequency to 2 GHz 
and STOP frequency to 12.4 GHz. At 8743B, press 
REFL pushbutton. 

3. Connect coaxial short to TEST port of Dual- 
Directional Coupler through the adapter. At 8410B, 
adjust TEST CHANNEL GAIN and AMPL 
VERNIER to place the 8412A trace on the center 
graticule line. 



At the 8743B, press the TRANS pushbutton. 

Repeat steps 7 and 8 above for transmission mode. 
The return loss Should be = > 1 4 dB; this is equal to 
a reflection coefficient of =<0.20. 



Option 01 8 Only 



4 On 87 60 A, press CHI, Display INPUT, Reference 
* Memory STORE INPUT, then Display INPUT- 
MEM in that order. 

5. At the 8410B, adjust AMPL VERNIER to place the 
trace on the center line of the 8412 A display. Do not 
adjust the 8410B AMPL VERNIER during sub- 
sequent tests or the magnitude calibration will be 
invalid. Also, the 8410B TEST CHANNEL GAIN 
setting should be noted as the reference value for 
measurements. 

6. Remove fihort from Dual— Directional CouplerTEST 
port adapter and connect the TEST port through the 
adapter^ to the 8743B UNKNOWN port. 



At thV) 8410B, adjust TEST CHANNEL GAIN con- 
trols /to place the highest section of the trace just 
unde/r the center graticule line. {DO NOT adjust 
AMpL VERNIER.) 

Measure return loss of UNKNOWN port, by taking 
the absolute value of the change in TEST CHAN- 
NEL GAIN from the reference value in step 6 and 
adding to it the value between the center graticule 
line and the closest point of the trace below the 
center line. The return loss should be =>17.7 dB; 
this is equal to a reflection coefficient of =<0.13. 



16 If the 8743B has Option 018, set Sweep Oscillator 
START frequency to 12.4 GHz and STOP fre- 
quency to 18 GHz. Press 8743B REFL pushbutton. 

17, Repeat steps 3 through 8 above for the 12.4 to 18 
GHz range except the return loss should be =>14 
dB; this is equal to a reflection coefficient of 
=< 0 . 20 . 

18, At the 8743B, press TRANS pushbutton. Repeat 
steps 7 and 8 above. The return loss should be 
=>14 dB; this is equal to a reflection coefficient of 
=< 0 . 20 . 

19, Connect TEST port of the Dua;* Directional Cou- 
pler through the APC-7 to Type-N adapter to the 
8743B UNKNOWN port. 

20, Repeat steps 7 and 8 above for the 12.4 to 18 GHz 
range. The return loss should be =>14 dB; this is 
equal to a reflection coefficient of =<0.20. 

21, At the 8743B, press REFL pushbutton. Repeat 
steps 7 and 8 above. The return loss should be 
=>14 dB; this is equal to a reflection coefficient of 
=< 0 . 20 . 



Figure 4-1, Performance Test (4 of 6) 
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Figure 4-1, Performance Test (5 of 6) 
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SOURCE REFLECTION COEFFICIENT TEST 
Test Description 

The equivalent source reflection coefficient is tested by 
measuring the change in magnitude of a maximum reflec- 
tion when the phase of the reflection is, varied. The 
measured change in magnitude is the vector sum of 
coupler directivity and source reflection;therefore, the 
equivalent source reflection is actually less than specified. 

Procedure 

1. Connect equipment as shown in test setup. 

2. Connect a coaxial short such as the HP 1 1565A to the 
8743B UNKNOWN port and press REFL push- 
button. 

3. Set the Sweep Oscillator to automatic sweep. Adjust 
the Sweep Oscillator and Network Analyzer controls 
to phase lock the Network Analyzer over a full octave 
band in the 2.0 to 12.4 GHz range. 

4. Adjust 841 OB TEST CHANNEL GAIN and AMPL 
VERNIER controls so that the average of the trace 
falls on the center line of the CRT graticule. 

6. Increase the 8412A AMPL DB/DIV sensitivity to 
obtain a maximum amplitude CRT presentation., 
Draw the trace on the f&ce of the CjRT with a grease 
pencil. ' ! 

6. Remove the coaxial short from the UNKNOWN port 
and grease pencil the trace of the open circuit on the 
CRT. 



7. Determine the maximum peak-to-peak amplitude as 
shown above, and read directly from the 8412A CRT 
graticule. 

8, The maximum peak-to-peak amplitude must not 
exceed 1.59 dB (reflection coefficient of 0.09) from 2 
to 8 GHz, and 2.29 dB (reflection coefficien*^ of 0.13) 
from 8 to 12.4 GHz. 



NOTE 

VSWR^antilog 0.05(peak-tO’peak amplitude 
In dB); VSWR=(1+p/1- p) 



NOTE 

This procedure determines the equivalent 
source reflection for the frequency at which 
the maximum peak-to-peak amplitude occurs. 

To determine the equivalent source reflection 
at other frequencies, repeat steps 2 through 8 
for other relative phase relations of the load, 
directivity, and source reflection vectors (e.i., 
offset the coaxial short using various lengths 
of air line). 

9. If the 8743B is Option 018, set Sweep Oscillator 
START frequency to 12.4 GHz and set STOP 
frequency to 18 GHz. Repeat steps 2 through 8 for the 
12.4 to 18 GHz frequency bands. The maximum 
peak-to-peak amplitude must not exceed 3,5 dB 
(reflection coefficient of 0.2). 



Fig^ure 4-1. Performance Test ( 6 of 6) 
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4-3. RF TROUBLESHOOTING 
4-4- Introduction 

8743B RF troubles can be divided into two general 
categories, repeatability and insertion loss. Re- 
peatability problems are generally caused by the 
RF coaxial switches, and insertion loss problems 
are generally caused by connectors or cables. 
Because the troubleshooting approach for each of 
these problems is different, this section discusses 
each category separately. 

4*5. Repeatability 



NOTE 

■>' 

Repeatability is a supplemental performance 
characteristic and not an instrument specification. 

i 

i 

I 

Repeatability is the change in insertion loss when 
the coaxial switches are cycled and is normally not 
a factor in measurement accuracy. The change in 
8743B insertion loss when the coaxial switches are 
cycled is typically less than 0.2 dB. When the 
equipment is calibrated in one mode of operation 
and reflection and transmission measurements are 
both made without recalibrating, repeatability can 
degrade measurement accuracy. For best accuracy 
the equipment should be calibrated and measure- 
ments made in one mode of operation to keep 
insertion loss the same lor both calibration and 
measurement. 

Repeatability problems are generally due to the 
center conductor flipper inside the switch not 
making contact with the same pressure each tiine 
the switch is cycled. To isolate a repeatability 
problem to a single switch, use the following 
procedure. 

Transmission Check. Setup the 8743B, Net- 
work Analyzer, and Display Unit to calibrate for a 
transmission measurement (connect a through 
section between the 87 43B UNKNOWN and 
TRANSMISSION RETtJRN ports). Cycle the 
coaxial switches by alternately pressing the TRAN S 
and REFL pushbuttons while observing the trans- 
mission display for repeatability. 

Reflection Check. Setup the 8743B, Network 
Analyzer, and Display Unit to calibrate for a 
reflection measurement (connect a coaxial short to 
the 8743B UNKNOWN port). Cycle the coaxial 
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Switches by alternately pressing the TRANS and 
REFL pushbuttons while observing the display for 
repeatability. Determine the faulty switch as 
follows: 

1. If a repeatability problem occurred in both 
the REFLECTION and TRANSMISSION 
checks, replace A6 Test Port Relay Assembly 
(HP Part No. 5080-0301). 

2. If a repeatability problem occurred in the 
REFLECTION check only, replace A5 Un- 
known Port Relay Assembly (HP Part No. 
5080-0303). 



3. If a repeatability problem occurred in the 
TRANSMISSION check only, replace A7 
Transmission Return Port Relay Assembly 
(HP Part No. 5080-0302). 



4*6. Insertion Loss 

Insertion loss problems are generally caused by a 
discontinuity in a connector or cable. The indica- 
tion that a problem may exist is an increase or 
decrease in the Network Analyzer’s displayed 
magnitude at one or more frequencies during cali- 
bration. The Network Analyzer displays the ratio 
of reference channel to test channel power; there- 
fore, a loss of power in the reference channel will 
appear on the display as an increase in test channel 
power. The direction of a spike in the displayed 
trace isolates the trouble to either the reference or 
test channel. Generally a discontinuity will show 
up at higher frequencies; therefore, troubleshoot- 
ing should be done in X-band and then the instru- 
ment should be checked over the remaining oper- 
ating range. To isolate an insertion loss problem, 
perform the troubleshooting procedure in Figure 
4-2. 



4*7. COAXIAL SWITCH REPLACEMENT 
PROCEDURE 

Removal. To remove the A5, A6, and A7 
Assemblies: 

» 

1. Remove the 8743B top and bottom covers. 

I . . 

2. Remove circuit board assemblies A1 and A3. 




Model 8743B 



Performance Tests 




3. Remove cable W7 as follows: 



a. Remove the large thin nut securing the 
TEST output connector to the sub- 
deck. 



b. Disconnect W7 from the A6 Assembly 
using a %-inch open-end wrench, and 
slide as much of the cable as possible 
through the hole in the sub-deck. 



4. Loosen W6 and W9's connectors to the A5 
and A7 assemblies using a %-inch open-end 
, wrench. 



5. Unsolder the white and green wires (which 
come through the deck) from the A5 Assembly. 



6. Remove the six coaxial switch mounting 
screws accessible from the bottom of the 
instrument. 



7. Remove the A5, A6, and A7 Assemblies from 
the instrument as one unit. 



8. Disconnect, the switch to be replaced and 
unsolder the appropriate white and green 
wires. Mark the wires so they may be soldered 
to the proper terminals on the new switch. 



Installation* To install the A5, A6, and A7 

Assemblies: 

1. Assemble the three coaxial switches into one 
unit. 

2. Solder the white and green wires removed in 
step 8 of the removal procedure. 

3. Insert the A5, A6, and A7 Assemblies into the 
8743B as one unit. Do not install mounting 
screws. 

4. Connect cables W6 and W9 to the appropriate 
switches and tighten each connector. 

5. Connect cable W7 to the A6 Assembly and 
tighten connector. 

6. Install the large thin securing nut to the 
TEST output connector. 

7 . Install the six coaxial switch mounting screws. 
Insure that green and white wires are not 
routed or pinched between switches and 
mounting deck. 

8. Solder the wires removed in step 5 of the 
removal procedure, matching wire colors to 
the wires previously installed. 

9. Perform the insertion loss troubleshooting 
procedure in Figure 4-2. If sharp power varia- 
tions occur during any check, vary the torque 
on each coaxial switch connector, while ob- 
serving the frequency response curve, until 
power variation is minimum. 
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X-V RECORDER 




SWEEP OSCILLATOR HP 8620 Series, or HP 8350 Series 

with RF unit as required 



POWER METER HP 432 A 

THERMISTOR MOUNT ; HP 8478B, Option Oil 

X-Y RECORDER HP 7035B 

CRYSTAL DETECTOR HP 8470A 

TEST PORT EXTENSION CABLE HP 11610B 

COAXIAL SHORT HP 11565A 

10 DB ATTENUATOR HP 8492A Option 010 



Figure 4.2. Insertion Loss Troubleshooting (I of 4) 
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Step 1 



Connect equipment as shown in Figure 4-2. Set 
sweep oscillator for maximum leveled power over 
frequency band of interest. 


Step 2 \ 




Press TRANS pushbutton 
frequency response. Pow< 
2 dB from maximum t 
response curve A). 


. Monitor TEST output 
;r should vary less than 
0 minimum. (Refer to 



NO 



NO 



YES 








Response curve indicates a relative decrease in 
povirer at one or more frequencies. 

Troubleshooi Flexible Arm, W7, W8, W9, A6, 
A7, and associated connectors. 

Note 

W7, W8, and A6 are common to two RF 
paths; therefore, perform step 3. If step 3 
checks OK, the trouble is most likely the 
11610B Cable, W8, or A7. (See Note 2.) 



Step 3 



Disconnect through section from UNKNOWN 
port and press REFL pushbutton. Monitor TEST 
output frequency response with UNKNOWN port 
open and shorted. The average of the two traces 
should vary less than 2.0 dB (refer to response 
curve B) and the maximum to minimum at any 
frequency (equivalent source reflection) should 
be less than 1.6 dB from 2 to 8 GHz or 2.3 dB 
from 8 to 12.4 GHz. 

' . ^ 



NO 



If the maximum to minimum at any frequency is 
greater than 1.6 dB from 2 to 8 GHz or 2.3 dB 
from 8 to 12.4 GHz, replace DCl and its lO dB 
attenuator. (See Note 5.) If the average of the 
two traces is greater than 2 dB, troubleshoot W6, 
W7, W8, A5 and A6, and associated connectors. 
If step 2 checked OK trouble is most likely W6 
or A5. If both step 2 and step 3 indicate a 
trouble, connect the thermistor mount to the 
UNKNOWN port and monitor the frequency 
response. If the response curve indicates a rela- 
tive decrease, trouble is^most likely W8. If the 
UNKNOWN port frequency response is OK, the 
trouble is most likely A6 or W7. 



Figure 4.2. .Insertion Loss Troubleshooting (2 of 4) 
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/M 






Response Curve A 




/ 



a; " : ■■■ 

See Note 3 



Response Curve B 




Response Curve C 




NOTEl 

Renections from a discontinuity on one side of the line stretcher will combine with 
reflections in the line stretcher or with reflections from the other side of the line 
stretcher. The response curve is the resultant of ill discontinuities. By changing the line 
stretcher position, the phase relationship between the sets of reflections changes and the 
^ponse curve will be altered. Monitor frequency response at several REFERENCE 
PLANE EXTENSION settings. If the overall power variation is greater than 2 dB at any 
REFERENCE PLANE EXTENSION setting, the trouble may be in tl|ie line stretcher or 
discontinuities on each side of the line stretcher. 

NOTE 2 

A relative increase in power indicates a trouble in the reference channel. A relative 
decreaw in power indicates a trouble, in the test channel. A narrow spike is most likely 
caused by poor contact of cable center conductor pins, one finger of a female pin not 
making contact, or gross outer conductor separation. A power change over a broader 
frequency range is most likely caused by a cable outer conductor grounding problem. For 
outer conductor grounding problems on instruments with Serial Nuimbers 928-00315 and 
below, disassemble the cable and add a washer (HP Part No. 5000-8676) as shown in 
Figure 4-3. 
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Figure 4.2, Insertion Loss Troubleshooting (3 of 4) 
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NarE3 

If a cable’s center conductor is not centered it may distort a switch’s center conductor 
contact and cause an increase in insertion loss. The increased insertion loss is most likely 
to occur from 11 to 12.4 GHz (See Response Curve A.) . 

NOTE 4 

Although cable ends appear to be perfect they may still present a discontinuity. Also 
trimming these cable ends requires special tools. Therefore,, if you are unable to eliminate 
a discontinuity, replace the suspected cable. 

NOTES 

Directional Coupler DCl (HP Part No. 5080-0316) includes a timed 10 dB attenuator. 
If the troubleshooting procedure step 3 indicates a trouble in DCl the problem could be 
the 10 dB attenuator. Check the coupler directivity using the Operating and Service 
Manual Performance Test Procedure. If the directivity is OK the trouble is most likely the 
10 dB attenuator. The attenuator may be replaced using the following procedure: 

CAUTION 

Do not unscrew flat head screws, or brass attenuator housing 
connector. If the brass parts move, directivity may be 
degraded. 

1. Using a 1/2 inch open end wrench, hold the brass attenuator housing connector to 
keep it from rotating. Using plastic jawed, or padded vise grip pliers, unscrew the 
round stainless steel part (not the part with the flats). 

2. Remove attenuator cartridge. Do not remiove gold plated center conductor contacts. 
A special tool is required to install these contacts. 

3. Install a new attenuator cartridge (.HP Part No. 08743-60014) with a washer pn each 
side of the cartridge. 

NOTE 

The markipd end of the cartridge has the lowest reflection and 
should go into the coupler. 

4. Install the round stainless steel part removed in step 1. 



Figure 4.2. Insertion Loss Troubleshooting (4 of 4) 




Figure 4-3. Position of Outer Conductor Washer 
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SECTION V 
REPLACEABLE PARTS 



5-1. INTRODUCTION 

5-2. This section contains information for order- 
ing replaceable parts. Parts are listed in alpha- 
numerical order by reference designation together 
with their HP stock numbers and descriptions. 

5-3. ORDERING INFORMATION 

5-4. When ordering a replacement part listed in 
Table 5-2: 

a. Quote the Hewlett-Packard stock number for 
the part. 



b. Address the order or inquiry to the nearest 
Hewlett-Packard Sales and Service Office 
listed at the rear of this manual. 

5-5. To order a part not listed in the tables: 

a. Give a complete description of the part in- 
cluding its function and location. 

b. Give the instrument model number and com- 
plete serial number. 

c. Address the order of inquiry to the nearest 
Hewlett-Packard Salts, and Service Office 
listed at the rear of this manual. 



Table 5-J. Reference Designators and Abbreviations 



reference; designators 



A 


« annembly 


F 


a 


fune 


B 


« motor 


FL 


tti' 


filter 


BT 


» battery , 


IC 


n 


integrated ckrcult 


C 


» capacitor 


J 


M 


Jack 


CP 


" coupler 


K 


n 


relay 


CR 


» diode 


L 


nr 


inductor 


DL 


delay line 




m 


loud npeaker 


DS 


» derice nignaiing (lamp) 


M 


M 


meter 


E 


<• mine electronic part 


MX 




microphone 



MP 


m 


mechanical part 


V 


H 


vacuum, tube, neon 


P 


m 


plug 






bulb, photocell, etc, 


Q 


m 


tranelntor 


VR 


a 


volt^e regulator 


R 


m 


renintor 


W 


M 


cable 


RT 


m 


thermintor ^ 


X 


m 


socket 


S 


ts 


Bwitch 


V 


n 


crystal 


T 


n 


tranaformer 


z 


ts 


tuned cavity, 


TB 


n 


terminal boarc 






network 


TP 




tent point 









A 


m 


amperen 


AFC 


m 


autonuitic frequency control 


AMPL 


m 


amplifier 


BFO 


m 


beat frequency oscillator 


BE CU 


■ 


bery lli'^m copper 


BH 


ta 


binder htfsd 


BP 


m 


bandpass 


BR8 ^ 


m 


brans 


BWO 


m 


backward wave oncillator 


CCW 




counter-^clockwlne 


CER 


m 


ceramic 


CMO 


m 


cabinet mount only 


COEF 


M 


coefficient 


COM 


m 


common 


COMP 


* 


composition 


COMPL 


ai 


complete 


CONN 


m 


connector 


CP 


m 


cadmium plate 


CRT 


M 


cathodt'^ray tube 


CW 


a 


clockwise 


DEPC 


n 


deposited carbon ; 


DR 


m 


drive 


ELECT 


m 


electrolytic 


ENCAP 


m 


encapsulated 


EXT 


M 


external 


F 


m 


farads 


FH 


m 


flat head 


FILH 


m 


fiUister head 


FXD 


M 


fixed 


G 


m 




GE 


m 


germanium 


GL 


m 


glass 


ORD 


m 


ground(ed) 



H 

HDW 

HEX 

HO 

HR 

HZ 



ir 

IMPG 

!NCD 

U^iCL 

INS 

INT 

K 

LH 

UN 

LK WASH 

LOG 

LPF 

M 

MEG 

MET FI.M 

MET OX 

MFR 

MHZ 

MINAT 

MOM 

MTG 

MY 

N 

N/C. 

NE 

NIPL 



ABBREVIATIONS 



M htnrlos 
hardware 
hexagonal 

» mercury ^ 

- hour(e) Vv • 

" hertss 

» intermediate f r<^ . V 
» impregnated 
" incandeacent 
*• include(e) 

» inaulation(ed) 

- internal 

» kilo « 1000 

» lejrthand 
» linear taper 
lock washer 
» logarithmic taper 
» low pane filtr/r 

» milU »• 10"^ 

- meg « 10® . 

» metal film 

» metallic oxide 
» manufacturer 
» mega herti . 

» miniature 
» momentary 
» mounting 
« ”mylar'» 

« nano (10*®) 

" normally cloned 
neon 

« nickel plate 



N/O 


M 


normally open 


NPO 




negative positive xero 
(xero temperature 
coefficient) 


NPN 


a 


negative-positive- 

negative 


NRFR 


a 


not recommended for 
field replacement 


NSR 


a 


not separately 
replaceable 


OBD 


a 


order by description 


OH 


' a 


oval head 


OX 


a 


oxide 


P 


a 


peak 


PC 


m 


printed circuit 
picofarads » 10“ ** 
farads 


PF 


a 


PH BRZ 


a 


phosphor bronxS 


PHL 


a 


Phillips 


PIV 


a 


peak inverse voltage 


PNP 


a 


positive-negative- 

positive, 


P/0 


a 


part of 


POLY 


a 


polystyrene 


PORC • 


a 


porcelain 


POS 


a 


position(s) 


POT 


a 


potentiometer 


PP 


a 


peak-to-peak 


PT 


a 


point 


PWV 




peak working voltage 


RECT 


a 


rectifier 


RF 


a 


radio frequency 


RH 


a 


round head or 
right hand 



RMO 


M 


rack mount only 


RMS 


p 


root-mean square 


RWV 


m 


reverse working 
voltage 


S-B 


p 


slow-blow 


SCR 


p 


screw 


SE 


p 


selenium 


SECT 


p 


aection(s) 


SBMICON 


p 


semiconductor 


SI 


p ' 


silicon 


SIL 


u 


silver 


SL 


p 


slide \ 


SPG 


ra 


spring 


SPL 


M 


special 


S8T 


P 


stainless steel 


SR 


n 


split ring 


STL 


p 


steel 


TA 


p 


tantalum 


TD 


m 


time delay 


TGL 


p 


toggle 


THD 


p 


thread 


Tl 


P 


titanium 


TOL 


p 


tolerance 


TRIM 


p ' 


trimmer 


TWT 


p 


traveling wave tube 


U 


P 


micro <• 10"® 


VAR 


p 


variable 


VDCW 


p 


dc working volts 


w/ 


p 


with 


w 


p 


watts 


WIV 


p 


working inverse 
voltage 


ww 


» 


wlrewound 


W/0 


p 


without 
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Tuple 5-2. Replaceable Parts 





Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


1 

Mfr Part Number 


At 


n0743;6nillll 


7 


1 


PBUriR 8UPPI.Y ABliPhRLY 


2B4B0 


) 

O0743'-6OOI)1 1 


AlCl 


0160 ••2930 


9 


1 


CAPAcrrofl FXi> .(mr »n«-::*(a tniivor, nru 


2B480 


0160 2930 


Aica 


OirJO 0141 


2 


1 


CAPAi::nOR FXP 50UFrV5 107. 509DC Al. 


R4?lilV 


30D506G050DD2 


AlCRt 


1901-0026 


3 


4 


DXODF. PWR RFBT 2009 750hA DO 29 


20 480 


19(11 ••0026 


, Atr;»?2 


1901 0026 


3 




OtOPF. PWR RFDT 2009 750MA DO 29 


2B4B0 


) 1901-0026 


A1CR3 


1901-0026 


3 




nionr-pwR Rrrj 2009 75oma do 29 


20 480 


19,01 0026 


A1CR4 


1901 0026' 






DTDOP; -P^^iR RFCT 2009 750MA DO 29 


2048 0 


1901-0026 


A1CR5 


1901 -OHM) 0 




1 


DX(3Dr:’ PWR RPCr 1009 1.5A 


20400 


1901 0200 


AtCR6 1 


1902 3193 


3 


1 


OXODF 7NR 13,39 %X ’>0 35 PD‘».4W 


2B4B0 


1902-319*3 


AlQt 


ll!)?ri4-0 071 


7 


7 


TRANiiTnrOI) NI'N F.T PDi'30nHU rr»siuiHH7 


20400 


ll'Jffld- 0(171 


aiq;? 


■ItIt'iA’ -00:19 


7 


3 


TRANfmnOR NPN 2N3053B BX TO 39 PI)>««1W 


01 92D 


,.,^N3053f!( 


Al«3 


liiU54-0 071 


7 


' 


TRANBiOTOR NPN BX PD«3nOH)4 rT««20 0 Hlf/ 


20480 


111(54-0071 


AlRt 


069H <3640 


9 


^ 1 


RKaimOR I.IIK M FW'MO IC»IH PIMI 


27167 


FP42-2-T00-IB01-J 


AIRS 


0757- 0421 


4 


1 


RFBJnrOR 825 tX ,125W f 100 


24546 


G4 t/8 TO 825R r 


A1R3 


07!?»7'0199 


3 


. 2 


RKniflTOR 21, »K U .12ftU F TC^n* l!l» 


24546 , 


C4 l/B- *l 0 - 2152- F 


AIR4 


OBI I* 1672 


5 


t 


■RF.flTSrOR 3.3 SX 2W PW TC'»l)t •41111 


75042 


'DWU;.-' ’ 3R3-J 


AlRfi 


069O-31W4 


0 


1 


nmioifm 4 . 22 K ix ,i2RU f ti>i)»- tsii 


24546 


G4 1/8- 10-4221 F 


A1R6 


071'57- 0438 


3 


5 


’ RFBXni'BR 5,1 IK 17. .125U F Tl>n>-t00 


24546 


C4 t/8 -TO 51U ; F 


A1R7 


aioo i7rii:i 


3 


1 


Rr:BT6XBR' IRhR IK 57: UU HI OF- AD.T 1 TRN 


20480 


ai !) ii"i7sn 


Aa 


llli)743 60002 


0 


1 


8WXTCH ABBFhULY 


KI14I30 


08743-600 02 


AP’DRl 


1901 oo;,'S 


2 


12 


DXOOF. RFM PBP innv 200MA 1)0 7 


20400 


1901-0025 


A;;»CR2 


1901-00215 


a 




DXODt-GFN PRP 1 009 200MA DO' 7 


28480 


19 01 -0025 


AKOSl 


2140-0213 


7 


2 


lAhP INBAND 73137 2fl9Dn 40MA T 1 *.3/4 DMLfi 


OOOO.T 


73B7 


A;.’>D82 


rM40-(i:;!t3 


7 




LAMP INBAND 7387 20908 40MA T 1-3/4 DIH.B 


0 0 oo;r 


7387 


A2Qt 


lBri4 0 071 


7 




IRANOTimiR NPN 01 Pl>“30/mW rT»ailOI 1 H/ 


2B4O0 


1054-0071 


A^)>Q2 


111)154-0071 


7 




TRANRirOrOR NPN 131 PI)»31litNW FT»:?llimU7 


2840P 


1854-0071 


A?R1 


0757-0436 


3 




RFniBTOR 5, UK \X . 125W F ID-^O* 100 


24546 


G4 1/8* T0-5U 1- F 


A3R2 


0699<-3450 


9 


2 


RFOinrOR 42, 2K U U25U F Tl>0>in0 


24546 


(*:4 1/8' TO-4222 F 


A2R3 


0757 043B 


3 




RFOtBTBR 5, UK XX .125U F in'>'0» 100 


24546 


C4 l/B-TO-Sm- F 


a;..^R4 


0757-043Q 


3 




. RF8I8T0R 5. UK IX. .125U F n>0i‘100 


24546 


G4 1/8 -TO -5111 r 


A2R5 


067H '3450 


9 




l[U,8TaTBR 42, 2« U ,125W F lO-Oi 100 


24546 


C4 1/0- T 0-4222 F 


A^;*R6 


0757-0438 


3 




RFOXOrOR 5. UK \% ,125U F TO0> 100 


24546 


G4-1/0-TO 5111 F 


A2R7 


0757-1000 


7 


1 


RFOurroR 51 . 1 ix .5U F ir«'0* too 


20400 


0757-1000 


A2S1 








NOT BEPARATri V RFPl.ACFAm.r 






A2S2 








mi BriPARATFLY RFPlALFABir:: , 




1 


A3 


08743-60030 


0 


1 


RFI.AY PR19FR ABBFMDl.Y 


ail4B0 


00743 60038 


A3C1 


0150 0121 


5 


1 


nAPAt’inriR FKD ,U)F ♦ 00 - 207 ; 509DC CFR 


20400 


0150 0121 


A3CR1 


190lv 0fl?5 


2 




DXODF-GFN PRP 1009 200MA DO 7 


28480 


1901-11025 


A3CR2 


1901 0025 


2 




DTODF GCiN PRP 1009 200MA DO 7 


28480 


1901-p025 


A3CR3 


1901-0025 


a 




DXODFGFN PPP 1«09 200MA DO 7 


28480 


1901 -0025 


A3i::r4 


1901 0025 


2 




DTODF-OnN PRP 1009 200MA DO <7 


20480 


1901-0025 


A3CR5 


1901-0025 


a 




DXODr.-G)”N PRP 1009 200MA DO-7 


28480 


1901 0025 


A3f;R6 


190V 0025 


2 




DtODF GFN PRP 1009 200MA DO-7 


20480 


1901-0025 • . • , 


a;’5CR7 


1901-0025 


2 




DXODr-M;i:;N PRP 10 09 200MA DO -7 


28480 


1901 0025 > 


A3r;Ri3 


1901-0025 


2 




DXODF XrTiN PRP 1009 200MA D0 7 


28480 


1901-0025 


A3CR? 


1901-0025 


a 




DXODX: *GFN PRP 1009 200MA DO *7 


28480 


1901-0025 


A3CR10 


1901 0025 


2' 




D10DF -GI.N PRP 10 09 200MA DO 7 


20480 


1901-0025 


A3CR'n” 


1902-0551 


1 


1 


DXODr; -7NR 6,199 5% DO -15 PD«1W Tl> 1,022% 


2B4P0 


1902-0551 


A3Q1 


U’154'0039 


7 




IRANOTflTBR NPN 2N3n530 OX TO -39 PD«1W 


0192i:i 


2N3053B 


A3Q2 


1B54-0039 


7 




TRANOTOrOW NPN 2N3053O BX TO -39 PD-IW 


01920 


2N30538 


A3Q3 


lU53;‘00t2 


4 




TRANOttrrnR PNP 2N2904A 01 *10 39 PD» 600 MW 


01295 


2N2904A 


A3Q4 


IB 53-00 la 


4 




TRANOTOTOR PNP 2N2904A 81 TO 39 PDi«600HN 


01295 


S.J2904A 


A3f.i5 


1854-0071 


7 




TRANOTOTOR NPN 01 PD^^'.IOOhU FT«‘200MH7 


20480 


1854-0071 


A3Q6 


1B53-0020 


4 




TRAN0X8T0R PNP 81 PD>"300M14 n«t50hH7 


28480 


1853'-n020 


a :^07 


lOn'^ 0020 


4 




TRANOTOTOR PNP 01 PD^TOOMW FT^U50MH7 


20480 


1853-0020 


A J 


IB 54-0071 


7 




TRANOTOTOR NPN 81 PD"'300M14 rr««200HH/ 


20480 


1854-0071 


A307 


1654 <0071 


7 




TRANOTOTOR NPN OT PD«300HU FT-200HU7 


20480 


1854-0071 


A3Rt 


0698-3408 


7 


2 


RF8IQT0R 2.15M 1% ,5W F TG»»0>- t0n 


2B480 


0698-3408 


A3R2 


069B 34013 


7 




REOTOTOR 2.15K XX .5M F Ti:«<0>- 100 


20480 


0690-3408 


A3R3 


0757«0199 


3 




RF0T8TDR 21,5K .1% .125W F rO-O-tOO 


24546 


G4- I/0 -TO- 2152 -F 


A3R4 


0757 ‘0443 


0 


1 


RfeOIOTOR UK U ,125W F 1C«'0^-I00 


• , 24546 


C4 1/a-TO -1102 F 


A3R5 


0698-0 0B4 


9 


2 


RFOJOrORv 2.15K 1% ,125U F TG»0>;10() 


;M546 

i 


G4 1/8 -TO 2)51 F 



See introduction to this section for ordering information 
'^'Indicates factory selected value 
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Table 5-2. Replaceable Parts 



Reference 

Designation 



A3R12 

A3Rt:S 

A3R14 

A3R15 



HP Part 
Number 



(1757" 1144!'', 
IUi7H" UII04 
(1757 "(1442 
1)690' ■'.It'.’tli) 
(1 7 57- 013 90 

07?;f7 "0442' 
0757 "1070 
0690 3406 
0690" 3406 
n7tt7 0462 



Description 



pirofOTua lOK i7- .losu r tc:wo>' iiio • 
REotmoR 2.15K XX .u;5u F ir,«o»- iiio 

RCaTOrOR lOK 17. ,125Hr T('.">0^ 100 

RFfnaiOR 17. (IK XX .12r.M F ICttO^- lOO 
RiroToron 6 .i9m i% ,i?sm r t(>(i>-ioo 

RttaTliTOR KIM 171 .125(4 F in^O*- 101) 
RFOIRTOR 1.47K l/(. .5(4 F T00>'100 
REBXrnOR 1.33K I’iC .5U F ir.»n» 100 
RinniBTOR 1.33K XX .5(4 F TOO+ lOfl 
RERTrnOR 75K tX . 125(4 F Tfl^lH- 100 



KIM 171 .125U F 
1 .47K17, .5(4 F 
1 .33K XX .5U F 
1.33K XX .5(4 F 
75K 171 .125U F 



Mfr 

Code 



1’4V>46 

24546 

134546 

24546 

19701 

134546 
130400 
pill 400 
130400 
24546 



Mfr Part Number 



r.4 i7B-Tfl'-rnoi3-F 
C4 170-TO-2151 "F 
^ r,4"17n'' Tfl -1002-F 
C4 170 TO- 1702 F 
MF4C170TO "6191 F 

C-O 1/0 70-1002 F 
0757' 1070 
0690-3406 
0692 3406 
04 I/O TO-7502'F 



IKI741- 60004 0 



I, INF fnRE.ir.iir.0 ADREhro t 

, , Norr 

IF A5, A6, OR A7 NFFOB TO pn. RFI'LAt.'.EO 
THI-. RECOM(1F.NI>E«> PPpCEDl.lWF. 10 TO RF.1'1 AOF 
AlJ. THRO" (4I7H A RA rrHl'l) OFT OF " MR t; t. , 

HP PART NUMBER 5O0O--O31O. FOR OPTION 
10, THE Rrr.OHl4lrNBEl> REPI ACEHENT 10 HP 
PART NUNBEW 5O0(I'O13O9. 



20400 



0I;)741-60 004 



5O0O“O3O3 



REI..AV ABOErtBl.Y" UNKNOWN PORT 



204(30 } 50(;)0 0303 



5000 "9301 9 



RQ AY ■ ASOerlBLY -TlilOT PORT 



20400 5000- 03 01 



v:i0 0(1 03013. 0 



RE1..AY AOOEMBl.Y'VniANONTGOlON RETURN PORT I ^ .!’0400 



5000 "03 02 



r 



:ml0"0i9o , 9 

■ I 

50H0""0316 6 

5Of)O"O20O 1 

5000-0300 0 

2140 0244 

2(10-0336 

13 no "(1340 0 



1251 '"0005 5 

1251 ""2357 0 

lli)54"0072 0 

O690'"3t62 II 

■ ) 

3101 "13195 7 

31 01," 1235 4 

9100-2720 6 

II121I "13'40 . 5 

01it743'"130054 6 

00745"2fl064 I) 
0(il743'"20aE!3 9 

ni:|743'' 211024 0 

0(T743""20053 5 

)im743"20026 2 

0(!I743'"I30027 3 

;,0I:(743"20035 3 

f!lt0“(147(l 5 



0370-0770 6 

50 on 64. ’>9 4 

5000'"6'470 7 

00743-60014 
1137(1-0974 2 

0370"(1V75 3 

0370-' 11976 A 
5OOO-07O5 5 

5I)I)O""07O7 7 

5040-0351 5 

51160-0260 5 

5II60"D737 9 

00743 0 (101 0 0 

I)r'»743-1M1019 1 

00743-00020 4 



I) 100-0190 



CAPAKllOR 'FXD l5(»l)()F^t Oil 'll)* 51)9(10 Al. 204RII 1)100-0190 

BIRECT rONAI.. COUP1.ER (TEOT) *nnil mom 

BIRECTTONAI.. COUPI.-FR (TEOT) OPTION (110 .-040 - f,! 

DIREI'.nONAI. COUPI..ER UNPIIT) .040(1 .tOOO t030fl 

I.ANP •flJl.OW All) 135/105900 1 . 2MA T- 2 ' BI.I). B 00460 A1I1 



FUOi" .UA 2509 T» 1 , 25X . 25. 1.11. 

(FOR 1159 OPERATION) 

FI.IOE . 4A 251(9 TO 1 . 25H . 25 111. 

(FOR 2309 OPERATION) 

CONNirOTOR 36-PIN F MT(3RO RIBBON 
nONNEOIOR' AC PWR )'IP"9 MAI..E FI.R-MTC 

TRANOIOTOR IIPN 2N3054 01 T0"66 PB'»25U 

RB:OIinOR 46. 4K 1* .125W F TC«IM 100 

OWITCH OI-IBE. IIPOT (PII.OT I.ICHT) 
BW1TCH"BI..H)F{ BPOT (115/23I(V AC) 

TRAN0i'0RI1ER''24..49 

CABI. E A08Y lOAWG 3 ' CNBCT Bl.K -.TK ) 

CABI..F A00^■NBl^'•■Bt:2 TO W3 
CABI.r AOOEMBLY'-EXT RE.F )..iNi;; 

CABI..E AFI0F.HBI.,Y" W3-T0 A4 
CABI.E A80EMBI..V A4 TO AB 

CAIDI.F ABRFHni.Y "A5 TO I)C1 
1 CAB1..E AHOEMBtY A6 TO TE.OT nUIPIlT 
CABI„F. AnOENDI.Y'"BC2 TU' UNKNOWN PORT 
CABLE AOOEhBLY'A? TO TRANO RETURN PORT 

FUOEHOI..»r.R BOBY EXTR POT) BAYONET) TND 
(RECOMMENBtl) REPLACEMENT) 

NI8Cl"ll..LANEmJ0 PARTO 

I. ENO . ' 

(. ABEL "PUSHBUTTON "TRANB" 

I.ABEI. -PUOHBUTTON REFl.“ 

lOBB ATrENUATOR CARTRIBOE ^ 

PUflHBUTTON .607X.731))(.4tl) IN Hi .TABE 

ENB CAP .210X.545)(,479 IN Hi I..H 
END CAP .ai0X.545X.479 IN Hi RH 
01 BE C09ER-REAB, OLI9E KRAY 
OIBE C09ER 'FliONT , 0LI9E CRAT 
BE7 E). -counter, MINT CRAY 

C09ER A08EMBI. Y ' BOTTOM, 0)-T9E CRAY 
RETAINER • HANOI. E AOBY, OLIVE. GRAY 
PANEL -REAR, HINT GRAY 
C09n.R A'l ''HBLY-'TOP, 01 I9F. GRAY 
TOP C09l. REAR CtIRNER, OI..XVE GRAY 



■2 040" 



2110-0336 



75915 313.400 



20400 

20400 

0192B 

24546 

2(1400 
2040 II 



20400 

28400 

20400 

204i;iO 

20400 

2040 0 
20400 
20400 
20480 

9«915 



28400 

204011 

20400 

20400 

20400 

20400 

20400 

20400 

;;n40i) 

20400 

20400 

20401) 

20400 

28400 

20400 



1251-0005 

1251-2357 

2N3054 

(;:4"l/0 'T0-4642-F 

3101'2195 

3101-1235 

9 10 O'" 2720 

0120-1340 
0u743 '20054 
00745-20064 
0074'3-20023 
007,43-20024 



00743'-'201),53 

00743-201)26 

00743-20027 

(10743-20035 

345003-010 



(1 370-0770 
51)1)0-6469 
nn(IO'"6470 
(1 0743 '*6001 4 
0370-0974 

0370'0975 
0370-0976 
50 0 0 "0705 
5000-0707 
5040"035t 

5060-0260 
51160-0737 
00743-00010 
00743-00 01 9 
08743-00020 



Soe introduction to'this suction for ordurinj^ informution 
♦indicates factory selected value 
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Replaceable Parts 



Model 8743B 



Table 5~2. Replaceable Pa^ts 




HP Part 
Number 



08?43"0002t 
08743-00022 
08743 '00031 
08743-00032 
08743-00023, 



0 8743-2 OOSfV 
00743-20n/:»9 I 3 




Description 


Mfr 

Code 


Mfr Part Number 


FII-LFR PI.ATC.- CENTER, OLTDE GRAY 


;i‘048« 


08743 -on 


riU.FR PLATE-BIDF, 01. IDE GHAV 


284Bil 


08743 00022 


PANFL FRONT, HINT GRAY <mO> 


28480 


00743-00031 


PANE)..- FRONT, HINT GRAY (Ol‘T, (110) 


28480 


01:1743-00032 


BUD- DECK, OLIDE CRAY 


;Z84B0 


08743-00023 


TRIH-LOUrR FRAMIF, MINT GRAY 


2848C 


08743-20 imr. 


TRIM •UPPER FRAME, MINT GRAY 


28480 


08743-200^)7 




See introduction to this section for ordering information 
♦Indicates factory selected value 



Table 5-3. Manufacturers Code List 



NO, HANUFACTURER NAME 

I 

OOOOJ OTE SYtVANIA MINIATURE UT PROD 
tt«46G NORELOO NORTH AHER PMII.IPB L.TC OORP 
01295 TEXAO INQTR INC 8EH1C0ND CMPNT DIV 
Dt92B , RCA CORP SOLID STATE DID 
19701 MEPCO/ELECTRA CORP 

24546 CORNING GLASO WORKS < BRADFORD) 

2-7167 CORNING CLASS WORKS <WILHlNGTON) 

2B400 HEWLETT-PACKARD CO CORPORATE HO 
56289 , SPRAGUE ELECTS 1(5 CO 
75042 TRW INC PHILADELPHIA DID 
75915 LITTELFU8E INC 



ADDBUBB 



HILLSBORO 


NH 


03244 


LOB ANGEL ri:0 


CA 


70021 


DALLAS , 


TX 


75222 


BOMERVILI.E 


NJ 


00876 


MINERAL WELLS 


TX 


76067 


BRADFORD 


PA 


16701 


WILMINGTON 


NC 


SB401 


PALO ALTO 


CA 


94304 


NORTH ADAMS 


MA 


01247 


PHILADELPHIA 


PR 


19108 


DEB PLAINES 


IL 


60016 
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SECTION VI 


Service 




SERVICE 





6-1. INTRODUCTION 

6-2. ' This section contains repair procedures for 
the APC-7 connectors as well as schematic dia- 
grams and major assemblies and component parts 
locations. 



6-3. SCHEMATIC DIAGRAMS 



6-4. The schematic diagrams in this section 
represent the circuits electrically. They are not 
wiring diagrams, though wire colors are given 
where practical. 



6-5. The circuits are arranged according to sig- 
nal flow, consequently, some switch, and circuit 



assemblies may be shown in part on more than one 
diagram. If so, the reference designation is pre- 
ceded by P/0, for ‘Tart Of’, and is followed by a 
notation of the number of parts into which the 
assembly has been divided. 

6-6. Some of the general information obtainable 
from the schematic diagrams is shown in Figure 6- 
1. Notes and explanations of symbols pertaining 
to all the diagrams are conta'ned in figure 6-2. 
Notes about specific components, circuits, or 
conditions are given on the diagram to which they 
apply. 

6-7 . As an aid to finding components and assem- 
blies in the set of diagrams, each diagram has a 
box labeled Reference Designations that contains 
all the reference designations appearing on the 
diagram. 



REFERENCE DESIGNATIONS 



Aaaombly 

Difsiiivation 



Asambly 

Name 



Assembly 
Part No, 

I A 



NO PREFIX 


Al - ASSY 


Al, 2 
J3 


CR1 

Cl 

Q1 



A2 DG REGULATOR ASSY (08708-6007 



Socket Desiflnation 
For A2 Assy, 



Reference 
Designation 
Index 

J3 not Mounted 
on Assembly A2 




Wire Color, Color Code same aa Resistor Code, 
First number identifies Ground Color, Second 
Number identifiea Wider Strip, Third Number 
identifies Nmrower Strip. E,^., 947 denotes 
White, Yellow, Violet wire(MfL-STD-681). 



Value selected 
hr beat Operation 
vttfue shown is 
Avera^fe or most 
Cofnmonly selected value 



Plug-in 

Socket 

Connector 

Ipformation 



Number indicates 
Pin of Socket (XA2) 



Figure d-!, General Information on Schematic Diagrams 
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Service 

/ 

6-8. DISASSEMBLY PROCEDURES 

6-9. Front Panel Removal 

6r 1 0. In order to remove the front panel from the 
8743B, perform the following: 

1. Remove the REFERENCE PLANE EX- 
TENSION knob using an alien wrench. 

2. Remove three screws holding the bottom rail 
and remove the bottom rail. 

3. Tilt the front panel out at the bottom. 

4. Slide the front panel out and down. 

5. Disconnect the wires and power switch from 
the panel. 

6-11. Connector Coupling Replacement 

6-12. The coupling mechanism on either the 
UNKNOWN or TRANSMISSION RETURN port 
(Figure 3-11), may be replaced. A special spanner 
wrench, HP Part Number 5060-0237L and a 1/2- 
inch open end wrench are required. 



CAUTION 



The UNKNOWN port connector is part of a 
directional coupler. When tightening or loos- 
ening the coupling sleeve assembly on this 
connector, be sure to hold the flats of the gold 
section with a Va-inch open end wrench to 
prevent the turning torque from being trans- 
mitted into the directional coupler. 



1 Part of APC-7 Connector Tool Kit 11 591 A; 



Model 8743B 



To remove a coupling mechanism: 

1. Remove the front panel as described in 
Paragraph 6-9. 

2. Fully extend the coupling sleeve to provide a 
guide for the spanner wrench. 

3. Align the wrench so both pegs engage the 
holes in the end of the coupling sleeve 
assembly. 

4. Hold the gold section with a 1 /2-inch open 
, end wrench to prevent torque from reaching 

the directional coupler while unscrewing the 
sleeve assembly by turning the spanner 
wrench counterclockwise. 



6-13. When installing a coupling mechanism, set 
the coupling nut in place on the connector first, 
then thread on the coupling sleeve assembly. Hold 
the gold section with a 1 /2-inch open end wiench 
while tightening the coupling firmly with the 
spanner wrench. Extending the coupling sleeve 
helps to keep the spanner in position during the 
final tightening. 

6-14. Connector Center Conductor 
Contact 



6-15. The center conductor contacts of the UN- 
KNOWN and TRANSMISSION RETURN APC- 
7 connectors can be replaced. If any of the fingers 
of the center conductor contact get scratched or 
bent, the contact must be replaced. Procedures 
for replacing this contact are given in Paragraph 3- 
23. 





a 
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Mode! 8743B 



1 . Resistance in ohms, capacitance in microfarads unless otherwise noted. 



Voltages shown on schematic diagrams taken with HP 414A AUTOVOLTMETER: 
input resistance 100 M fi, accuracy ±(1% of reading +0,5% of full scale). 

Unless otherwise indicated on schematic, voltages taken with negative terminal 
of voltmeter connected to A7TP2. 



4. ♦ 



Asterisk denotes a factory -selected value. Value shown is 
typical. Part may be omitted. 



5. P/0 = Part Of. 



□ 



Encloses front panel designations. 



Encloses rear panel designation. 



Circuit assembly borderline. 



Other assembly borderline. 



Numbers in circles on circuit assemblies show locations of test 
points. Matching numbers are etched on the circuit assemblies. 

CD Encloses wire color code. Code used (MIL-STD-681) is the same 
as the resistor color code. First number identifies the ground 
color, second number t he wi der stripe, and the third number 
identifies the narrower stripe. E.G.', (947) denotes white ground, yellow wide 
stripe, violet narrow stripe. 






Voltage regulator (breakdown) diode. 



Power Supply Common (not chassis ground). 
Screwdriver adjustment. 



Panel control. 



Heavy dashed line indicates feedback path. 



Wiper moves toward CW with clockwise rotation of control as 
viewed from shaft or knob. 



Figure 6-2, Schematic Diagram Notes 
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Figure 6^. 8743B Component Identification, Bottom View 
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Figure 6-3. Simplified RF Schematic Diagram 





Model 8743B 




Figure 6-6: RF Schematic Diagram 




Model 8743B 






REMOTE CONTROL 



REFLECTION 



TRANSMISSION 



REMOTE OPERATION SELECT 

Shorting pin 17 to pin 18 or 36 of J1 
causes CR2 to conduct and clamps R1 - 
CR5 junction to about + IV. WithRl- 
CR5 junction clamped the flip-flop out- 
put has no effect, and CR5 is open. 
Thus manual (front -panel) operation is 
disabled. 

REFLECTION 

Shorting pin 17 to pin 18 or 36 of J1 cuts 
Q9off by shorting base to emitter. With 
Q9 cut off CR6 conducts and the voltage 
across R7 is high (> 6V) which turns 
Q5 on and Q6 off. 





REMOTE OPERATION SELECT 

Shorting pin 17 to pin 18 or 36 of J1 
causes CR2 to conduct and clamps Rl- 
CR5 junction to about +1V. With Rl- 
CR5 junction clumped the flip-flop out- 
put has no effect, and CR5 is open. 
Thus manual (front -panel) operation is 
disabled. 

TRANSMISSION 

Shorting pin 24 to pin 18 or 36 of J1 
causes CR4 to conduct and CR6is open. 
The voltage across R7 is low (< 3V) 
which turns Q5 off and Q6 on. 




Figure 6-7. Relay Driver Input Circuit Talking Schematic Diagram 




Model 8743B 




Figure 6-8. Relay Driver Talking Schematic Diagram 



FLIP-FLOP. In manual or front panel operation the flip-flop controls 
the relay driver circuit, The flip-flop output is taken from the collector of 
Q2. Depressing the REFL pushbutton grounds the base of Q2, cutting Q2 
off. The output is then high. Depressing the TRANS pushbutton cuts 
Q1 off. When Q1 is cut-off its collector is high which causes Q2 to conduct. 
The output of Q2 is then low. 



p ;0 A 2 SWITCH ASSY ( 0 V 4 )‘ 60007 ) (1 Of Z\ 



V 

CieG , 



-cr><<- 



NrMUK U 'M 



7 < ' I ) I 



M ■ ► I 

WcaX^- 



-CI>-4i)2 

10 HOWIR 




C^I] O 



RELAY DRIVER 

REFL. When the input to Q6 and Q6 is high (>6V) Q5 conducts and Q6 is cut-off. 
Q6 conducting turns on Q7 which turns on Q1 and Q4 causing current to flow 
through the relay coils in one direction. When Q1 and Q4 are conducting Q2 and Q3 
are cut-off. 

TRANS. When the input to Q5 and Q6 is low (<3V) Q5 is cut-off and Q6 starts 
to conduct. Q6 conducting turns on Q8 which turns Q2 and Q3 on causing current 
to flow through the relay in the opposite direction. 



Stf nnUHT ft-? K)H GFNIRAI NOTf 5. 
MlASUHTMrm CONOmOSS. 
VOlIAGfSTAKfNWITHfTfSPfCT TO , 

XAl PIN 6, /. OH a 

OC vni TAGT S IN A) ASSY SHOWN AS 

flMcriONS; 

NUMFHATORS FOR HtRECTION MODI 
OINOMINArOHS FOR TRANSMISSION MOOT 



'd>©| 

' TOXAl. 

: MIN 4 



^d>r©2 

TO POWFH 

SUPMIY 

(XA 1 . 6 ) 





\04 

ll 8 WOO?F 



RELAYS. The RF coaxial switch relays are 

[ d;)uble action relays. Their position depends 
upon the direction of current flow through 
^ ^ their coils. The three coils are ih parallel and 
energiiuj simultaneously. 




M «1 A? SWITCH ASSY 
rtllF 4 l ft 0007 H 7 Of n 



-d>-* 







(X>- 



/mmj9 



r 

/lUMOOW 



HfURiNCE OFSIGNMIONS 



R15. Feedback through R15 saturates Q5 or Q6 
preventing them from acting as amplifiers. Feed- 
back current can flow in either direction. As cur- 

" rent is changing direction the conducting transis- 7 

tor Q5 or Q6 is held on until voltage across R7 

pusses through the range of to ’=’6V, preventing the relay driver from switching on noise. If 
the relay driver is in TRANS mode it will not switch to REFL mode until voltage across R7 is 
abt>ve +6V. If the relay driver is in REFL mode, it will not switch to TRANS mode until voltage 
across R7 is below 3V. 



Model 8743B Service 




Figure 6-11. Relay Drive Assembly Schematic Dia^ 




NOTfSi If' 

1 . SH M(UI»l.67rOR{;miHAl NOrfS. 

MIASUWMfNrCONDUIONS. 

?. vouAGrsrAKiNWiTMHrsHcnn 

XAHMN6, h ORH. 

j, OC VO) (ACFS m Ai ASSY SHOWN AS 
nmcMONS! 

NUM|:«ATORS(OH HCMFCIION MODI: 
OfNOMINAloliS FOR TRANSMISSION MODr 
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AN U A 1 C H A N G E S 



MAN ilM IDENTIFICATION 

Modfl Numiitr 8743B 
fiatt Printed: August 1981 
Part Numbei: 08743-90Q40 



This supplement contains important information for correcting manual errors and for adapting the manual to 
instruments containing improvements made after the printing of the manual. . 

r ' • ' V."' ' . '■ 

To use this supplement, make all ERRAl A' corrections and all appropriate serial number related changes 
indicated in the tables beldw. 



SERIAL PREFIX OR NUMSER MAKE MANUAL CNAN0E8 1 I SERIAL PREFIX OR NUMBER MAKE MANUAL CHANGES 




NEW ITEM 



NOTE 

Manual changt lupplamants ara ravisad at oftan as nacanary to kaap manuals as currant and accurata as possibia. Hawvlatt<Packard 
racommands that you parlodically raquatt tha latast editibn of this supplamant. Fraa copias ara availabla from all HP officas. 
Whan raquasting cppias, quota the manual jdantlf ication information from your supplamant. or tha modal numbar and print data 
from tha titia paqa of tha manual. 



Printad in USA, ' 



T3 JUNE 1984 
2 pages 




HEWLETjr 

PACKARD 
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ERRAtA 

Page 5-3, Table 5-2: 

Change the first reference of DCl to HP Part Number 5080-0330. 
Change the HP Part Number of DC2 to 5080-0316. 

Change the entry for W9 as follows: 




Rtf. 

Dttig. 


HP P/N 


CD 


Dtscription 


W9 


08743-20035 


3 


Cable Assembly (Includes only W9J1 and cable. Does 
not include W9J2 and associated hardware and 
W9MP1 thru W9MP3 listed below.) 


W9J2 


08743-20031 


9 


APC-7 CONNECTOR AT TRANS RETURN PORT 


W9J2MP1 


1250-0909 


0 


APC-7 NUT 


W9J2MP2 


1250-0816 


8 


CONTACT PIN 


W9J2MP3 


5040-0306 


0 


BEAD 


W9J2MP4 


08740-2087 


5 


CENTER CONDUCTOR 


W9J2MP5 
thru MP7 


2200-0169 


0 


SCREW-MACH 4-40 .5-IN-LG 82 DEG 

• 1* 


W9MP1 


08743-20032 


0 


CONNECTOR SUPPORT 


W9MP2 


0590-0035 


2 


BUSHING-LKG NUT .218-LG 3/8-32-THD BRS 


W9MP3 


. 5000-8976 


2 


CABLE WASHER 




Change XFl to HP Part Number 2110-0564, CD 8. 



Page 5-4, Table 5-2: 

Add HP Pait Number 0370-1113, knob. Gray. V 

Add HP Part Number 08743-00015, CD 7, Brace, Coupler. 

Add HP Part Number 08743-00003, CD 3, Deck, Mounting (Includes Transister Socket, HP Part Number 
1200-0168, CD 8). 



■ i'l 



Page 6-9 and 6-11, Figure 6-8 and 6-M: 



■■■y :VV 



Reverse the direction of diodes A2CRi and A^CR2. 












,.;u 

V? t i- 










' ' ' ' ' ' ' V 











